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$26. Machine Ser Differentiation. Hiirthle. ‘(Zeits, 
a 87. pp. 225-280, Dec., 1917,)—Describes, with the aid of several diagrams,a 
2 machine which will draw the differential of a given curve. - Certain novel 
features are introduced in the design. The curve whose differential if 
required is caused to move with slow uniform speed underneath the ap- — 
paratus by means of clockwork, and the curve is followed with the help of 
a reading microscope. This microscope has fine cross-wires, one of which is 
adjusted, by rotation of the microscope about its axis, so as to be tangential 
to the given curve. A steel ribbon attached to a cylinder carried bythe 7 
Microscope is used to operate the registering mechanism, for details of ae 
which the original paper should be consulted. ) i 


826, Mechanical Differentiation. A. Elmendorf, (Prank, 
185, pp. 119-180, Jan., 1918. )—Describes in detail, with several diagrams, an 
instrument designed for obtaining the derivative of a given curve, In its 
earlier form it was similar in some respects to Erskine-Murray’s differentiator 
fsee Abs, 8151 (1904), but the latest arrangement embodies the “ integrating 
roller” device used in the Coradi integraph, so that ise to check the 
of the differentiation is now possible. 


827. Some New Instruments for Oceanographical Research. Petters- 
son. (Monthly Weather Rev. 45. pp. 159-164, April, 1917.)—Describes : 
(1) A densimeter working on the float principle which records the depth at 
which water of a given density i is found close in to the coast. (2) A densimeter 
of a different pattern which gives the mean density of the column of water 
between any two levels, adapted for eye readings only. (8) A simple direct > 
method of reading the density of a given sample of water to a considerable 
degree of precision [see also Abs. 1 (1918)]. (4) A recording current meter, 
This is anchored at the position where it is desired to determine the current ; oe 
it will run without attention for a fortnight. . 
is suggested that the following programme of would be likely 
to lead to very valuable new discoveries. (a) The existing network. of 
meteorological stations should be extended over the oceans. by means of an 
adequate number of steamers reporting by wireless. Thee telegrams should: oe: 
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(6) A special survey of the most important cold and warm ocean currents 


: and their regions of junction or conflict should be systematically main- 


tained by cruisings of research steamers fully equipped for meteorological 


- and hydrographical observations, (c) The internal movements, both 
' horizontal and vertical, in the stratified water near the coasts should be 
= ___ followed by regular observations from a sufficient number of fixed stations 


and lightships along the coast line. J. S. Dr. 
Influence of Air-resistance on. ‘Projectiles in Rotation, Appell. 


(Jj. de Physique, 7. pp. 5-10, Jan.—Feb., 1917.)—Carriére has studied experi- 


mentally the aerial trajectories of light spherical balls of homogeneous 


- material rotating about an axis perpendicular to the plane of the trajectory — 
through the centre of gravity, and has described the varying form of the — 
trajectory according to the sense and magnitude of the rotation. When the 
Sphere does not rotate, the established theory is that the resistance of 
- the air acts as a force applied at the centre of gravity and directed in a 
— contrary sense to the velocity, its magnitude being a function of the 


velocity and increasing with it. In this case of no rotation, Carriére’s 
experiments gave the classical trajectory. When, however, the sphere 
rotates about an axis perpendicular to the plane of the trajectory, the form 
uf the latter may change in diverse ways, the cause of which should be 
sought more especially in air friction on the ball surface; this friction 
produces force elements, which, when referred to the centre of gravity, have 
a resultant depending on the sense and intensity of the rotation. According 


to Zahm’s experiments of air friction on a plane rectangular surface of sides 
a, 1, where the speed V of the air is referred to the surface parallel to side /, 


the total frictional force upon a face is F=0:000819a*V1%, The 


- equations deduced from this law for the present problem appear, however, 


to: be very complicated, even when F is assumed to be proportional to the 


product al and to V’. ; 


The present author puts forward the following hypothesis to represent 
the effect of aerial resistance and friction in order to explain the different 


_ eurves obtained by Carriere. The motion of the centre of gravity is the 
same as if this point were acted upon by its weight mg and a resisting force 
- R=mg 9(V), increasing with the speed V and directed not in a contrary 
- sense to the speed V, but making an acute angle a with the reverse vector 


to V, positive or negative according to the sense of rotation w, varying with 


oe #,.and equal to zero when w = 0, The hypothesis implies that the action 
_ takes place as if the resistance R, being tangent to the trajectory and opposed 
to V when w =0, is made to turn by the rotation w through an acute angle a 


which is a function of w and vanishes with it. Based on this hypothesis the 
author proceeds to develop the equations of motion, using Carriére’s axes of 
coordinates, and then shows that his hypothesis affords a complete explana- 


tion of the particular trajectories recorded by Carriére. | Bt H. Ho, 


- $29. Theory of Lubrication. Rayleigh. (Phil. Mag. 85. pp. 1.12, Jan., 


4918. )—In’ this paper attention is given more especially to the case where | 


one of the opposed surfaces is plane, but the second not necessarily so. As 
an alternative to an inclined plane surface, consideration. is given to a 
broken surface consisting of two parts, each of which is parallel to the first 
plane surface but at a different distance from it. It appears from the 
analytical treatment here given ‘that this is the form which ‘must be 
NOL, XXI.—A. 
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approached if we wish the total pressure supported to be a maximum, when 
. the length of the bearing and the closest approach are prescribed, A sketch 
is given of a suggested arrangement for a footstep bearing. In a small 
model the opposed pieces were two pennies ground to a fit. One of these 
was afterwards grooved with a file, the grooves extending from the edge 
about two-thirds of the radius. Certain parts were then etched with dilute 
aitric acid, giving slight depressions of uniform depth. The two. discs 
were mounted in a small cell, the upper one carrying an inertia bar. With 
oil. as a lubricant the between the two directions of rotation” was 


Lubricating and Other of Thin Oily Films. Ravielkh. 
_ (Phil. Mag. 35. pp. 157-163, Feb., 1918.)—The experiments here described 
were undertaken to examine more particularly the fact that a cup of tea, 
standing ina dry saucer, is apt to slip about in an awkward manner, for 
which a remedy is found in the introduction of a few drops of water, or 
tea, wetting the parts in contact. A drop of liquid between two curved 
surfaces draws them together and so may increase the friction, but this does — 
not avail to explain the effects now under consideration. The earlier experi- 
ments were made with a small glass bottle on a thick glass plate, which 
could be tilted until the bottle slipped. If the surfaces were perfectly clean, 
being thoroughly washed and rubbed under the tap and then dried by 
evaporation after shaking off as much water as possible, they were found to 
_ be “sticky” as compared with the condition after wiping with an ordinary 


loth or after going over the surfaces with the fingers, not purposely greased. 


This is not surprising, but it is difficult to explain why, if the surfaces have 
been rubbed with the fingers or a cloth, making them relatively slippery, 
‘breathing on the glass slab or thoroughly wetting the contacts with water 
causes sticking again. More refined experiments with a small carriage 
standing on three hemispherical feet gave similar results. Using paraffin 
(lamp) oil it appeared that the friction was greater with a large than with a 
minute quantity of the same oil. Olive oil substituted for the paraffin gave 
results less strongly marked. It seems probable that the thickness of the 
greasy films on handled surfaces is comparable with the thickness of olive 
oil required to stop the camphor-movements on water, which Rayleigh 
found to be about 2 x 10-*mm. The phenomena here in question thus lie 
outside the field of the usual theory of lubrication, where the layer of 
iubricant is assumed to be at least many molecules thick. The latter part of 
the paper deals with the question of impurities in isan to the behaviour 
of the thinnest films. A. W. 


$31. The Energy Components of the Gravitational Field. E. Schrédinger. 
(Phys. Zeits. 19. pp. 4-7, Jan. 1, 1918.)—In the gravitational theory of general 
relativity, the 16 quantities /?, which Einstein terms the energy components 
of the gravitational field, play a conspicuous part, especially for the purpose 
of introducing the energy tensor of matter into the field equations. The 
object of this paper is the explicit evaluation of the magnitudes /¢ in the 
vicinity of a sphere of incompressible gravitating liquid at rest. The cal- — 
culation is performed for a spacial system of coordinates utilising Schwarz- 
schild’s values of g,,. The system of coordinates must be specified for every’ 
evaluation of /%, since these quantities form no tensor and do not vanish alike 
in all systems for given data. In the author's opinion the results obtained are 
important aids towards a conception of the natare the gravitational 


field. Ho. 
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882, Mathematical Analogy hare an Optical Problem concerning M. 
Media and an Aeronautical Exercise. P. Frank. (Phys. Zeits. 19. pp. re : 
Jan. 1, 1918.)—For steering aircraft in the shortest time possible from point — 
to point, given any arbitrary wind distribution, the most favourable course is 
generally not a straight line. The present paper contains an investigation of 
the curve to be followed for the most economic course. It is shown that the 
solution of the problem is exactly analogous to the optical case for the passage 


'* of light-rays through moving media, ¢.g. the earth’s motion through the ether 


: whereby an ether wind, relative to the earth, is brought into being, whose — 
may be determined by vector analysis. | 


$33. Experiments on Gravitation. P. Zeeman. (K. Akad. 

Proc. 20. 4. pp. 542-558, 1918. }—Various experiments are described here, _ 

I. Spheres of quartz 127 gm. in weight are weighed with varying orienta- 
tions of the optical axis. The weights found in different cases differ by less. 
than 1 in 13,000,000. » 

II. Einstein’s theory of gravitation requires exact equivalence of the 
inertia and the gravitative attraction of a body. In experiments made to test 
this point, a very delicate torsion balance after the design of that used by 
V. Eotvés was used. This work, at first attempted in Amsterdam, but, greatly 
disturbed by vibrations, was later carried out successfully in the country. In 
the case of quartz spheres it was found that the ratio of mass to weight differs. 
from unity by less than 1 in 80,000,000. When one end of the torsion balance 
has quartz and the other end has lead oxide in a glass tube the ratio of mass 
to weight differs from unity by less than 1 in 20,000,000, When uranium 
oxide is used puzzling results are found which may be due to traces of iron. 
When, however, uranyl nitrate is used, the law of exact proportionality appears 
to be followed, the ratio of mass to weight differing from rare by less than 1 


334. On the Peo:diiiensioniil Motion of Infinite Liquid produced by the | 
Translation or Rotation of a continued Solid. J. G. Leathem. (Phil. Mag. 
85. pp. 119-180, Jan., 1918.)—Periodic conformal transformations—i.¢. trans- . 
formations by which doubly connected regions in the plane of a variable 
_ g=eax + ty, externally unbounded and bounded internally by a closed polygon 
- or curve, may be represented conformally and repeatedly upon successive 
semi-infinite strips of width \ in the half-plane y > 0 of a variable = £ + iy 
—have already been studied by the present author. He has shown how 
knowledge of such a transformation for any particular curve makes possible 
the specification of a field of circulatory liquid flow (with or without log- 
. arithmic singularities) round a fixed solid body bounded bythe curve. In the 
_ present paper it is proposed to show that such knowledge makes possible also. 
the determination of the field of irrotational motion due to any translation or 
_ rotation of the same solid in surrounding infinite liquid. The field of flow due- 

to translation of the boundary is first considered. Following this comes an 
evaluation of the impulse of the motion due to translation. Though modern. 
speculation tends to regard wave-motion as the preponderating factor in 
suction and other inertia phenomena of floating bodies, it can hardly be: 
doubted that, in:the case of a submarine at least, the ordinary inertia 
coefficients measure approximately the resistance to quick changes of 
velocity. When the boundary has a motion of rotation, the specification of 
the liquid motion presents greater difficulty. The outline of the procedure 
adopted is as follows :—One motion is known which eve the a ta con- 
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_ dition at the moving boundary—namely, a rotation of the whole liquid, as if 
rigid, with the same angular velocity as the boundary. This may be. called 
the “ first motion,” It is not the required motion, because it is rotational and 
_has infinite velocity at infinity, A “second motion” can be specified which 
is also rotational, having the same vorticity at every point as the first motion ; 
but at the boundary its normal velocity is zero and it has infinite velocity at 


infinity. If the second motion be subtracted from the first, the result is an: , - 


irrotational motion whose normal velocity at the boundary is the same as that — 
of the boundary itself. This may be called the difference motion. If the 
velocities of the first and second motions tend to equality at. infinity in such 
manner that the differemce’ motion tends to zero at infinity and has no cir- 
ulation round the solid, the difference motion satisfies all the requirements. 
“of the problem, and is the motion due to the rotation of the solid. The — 
various motions are mathematically investigated i inthe paper. _ H.H. Ho, 


836. Variably-coupled’ Vibrations; Unequal Masses or E. H. 
Barton and H. M[ary] Browning. (Phil. Mag. 85. pp. 62-79, Jan., 1918.) 
This second paper. describes further experiments with the double-cord 
pendulum, but with the masses unequal as 20:1 and as 6:1, or the lengths | 
unequal as 8:4. ‘hese are somewhat analogous to coupled cireaits 
with different inductances or different periods. 

The case of masses 20:1 is seen to be very nearly that of foreed vibrations 
in which the light bob is driven by receiving energy from the heavy bob or 
driver, while the latter's loss, though equal in energy, entails only a very small 
decrease of amplitude. The case of masses as 5:1 is about midway in 
character between that of 20:1 and equal masses. Eighteen 
reproductions of double traces are given for unequal masses. _. 

It was noticeable on one of the traces that the light bob showed diminu- 
tion of amplitude as the trace proceeded. This led to taking resistance into 
account in the equation of motion. It was also necessary to determine 

experimentally the actual damping of the light bob when vibrating alone. 
The theory thus developed and numerically applied was found to fit the — 
observed facts. 

In the case of unequal lengths but equal masses, a feebler sdenoune and a 
ahonter beat-cycle may naturally be expected than if mistuning were absent. 
Both these. effects are quite striking with loose couplings. But with the 
tighter couplings the effect of miistuning is practically unnoticeable. The 
theory agrees with this experimental result. Nine sets of double traces are 
given for the unequal periods, [See Abs. 1221 (1917).] BS 


886. Anemometer Records on a Buffalo Office Building compared with those 
secured near the Surface of Lake Erie. B.C. Kadel. (Monthly Weather Rev. 
45. pp. 156-159, April, 1917.)—The Weather Bureau anemometer was mounted 
on a 40-ft. steel tower on the roof of a high building, the cups of the instru-. 
ment being 280 ft. above the ground and 808 ft. above the level of the lake. 
The second anemometer used for the comparison was at the coastguard 
station about three-quarters of a mile to the SW., mounted on a steel tower 
65 ft. above the lake, The shore line runs roughly north and south and the 
main part of the city lies to the east of the anemometers. The exposure to | 
the W. and SW. is fairly open for both instruments. The results show that 
the lake shore anemometer recorded the greater velocity of the two with 
north winds only. ‘With east winds it showed markedly less than the Weather 
Bureau instrument, and the same was true to a less extent with west and 
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987. ‘atthe Abbe’ Observatory compared with 
the Government Meteorological Building, Cincinnati. W. C. Devereaux. 
(Morithly Weather Rev. 45. pp. 224-281, May, 1917.)—The Abbe meteoro- 
logical observatory stands on the summit of a hill with no other ground of so 
' great elevation within two miles. The surrounding land is covered with 
trees, Government Buildingis in the low-lying part of the town and 900 yards. 
» from the Ohio River. It is surrounded by buildings of similar height to 
"itself. ‘The° heights of the two ahemometers above the ground are: Abbe 
_ Observatory, 51 ft. ; Government building, 160 ft. Comparison of the wind. 
“records over two consecutive years shows some interesting features in the: _ 
- exposure of the instrument in the centre of the town. (1) S. winds tend to 
~be deflected to SE. by a neighbouring roof ; consequently an excess of SE.. 
‘winds is shown on the records, whereas Sw. is the prevailing wind of the 
_ district. (2) True NE. winds are often recorded as E. This appears to be 
due not to the neighbouring houses but to the deflection caused by a hill 
half a mile distant aided by the contour of the intervening land. (8) SW. winds 
r tend to be deflected by local buildings into W. As regards velocity, in the | 
_winter, spring, and autumn the Abbe Observatory records the: larger values, 
- but in the summer a slight excess is found at Government Building, particu- 
larly on days with much sunshine. . This is ascribed to the convective effect 
_. Of the solar heating on the paved streets of the city. Comparison is also 
made of the temperature and other records at the two stations. J. S. D1. 


“388. Accidental Pressure Variations in the United States. A. J. Henry. 
(Monthly Weather Rev. 45. pp. 290-291, June, 1917.)—For ascertaining the 
-- sumber of rises or falls of pressure associated with the passage of depressions. 
_ which occurred in a 10-year period, the difference between the pressure at 
-'Station-level at 8 a.m. one day and that at the same station the next morning was . 
- tabulated, and the number of continuous periods of rising or falling pressure 
“counted. Two stations were used on the Pacific coast, three in the eiisais- 
‘sippi Valley, and two on the Atlantic coast. The chief conclusions are :— 
“The number of pressure falls entering the United States on the Pacific coast 
is practically the same as that leaving on the Atlantic coast. The number is 
somewhat larger at northern stations than at southern, The max. number 
“is found in winter with a suggestion of a secondary maximum in Aug. Along 
‘the northern boundary of the country falling pressure is succeeded by rising 
“pressure after an interval of 24 hours or less in a little more than 50 % of the: 
cases. In the southern part of the country there is a larger proportion of 
"eases of pressure falling continuously for two days than in the northern. 
The mean of all 24-hour pressure-changes regardless of sign is found to 
nha diminish from north to south in a striking manner. J. S. Di. 


$389. Some Researches in Far Eastern Seasonal Correlations. Il. T. 
Okada. (Monthly Weather Rev. 45. pp. 299-800, June, 1917,)—The rela- 
tion between temperature in northern Japan in Aug. and the following 
elements in the preceding April is considered: (1) Pressure in SE. Canada. 
(2) Pressure in the Azores, (8) Pressure in Bermuda. (4) Pressure in Ice- 
dand, Also (5) the connection between the April pressure-difference Azores- 
Iceland (barometric gradient) and the air temperature of the following Aug. 
in northern Japan. The method employed is to count the number of cases. 
jn which the departures of the two elements from the normal are of the same: 
Sign and of opposite sign. By this means positive correlation is found in 
eases 1, 2, 8, and 5, and negative in case 4. In case 1 only is the correlation 
coefficient given, and here it is to be small, 0'82. J. S. Dr. 
XXI.—Aa.—1918. 
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840. Distorted Solar Haloes. A: F. Hunter. (Roy: Astron. Soc. Canada, 
12. pp. 1-10, Jan., 1918.)—Describes certain abnormal haloes seén by’ the 
‘author and others, These were mostly either elliptic in shape or circular, 
but eccentric to the sun, as to. of 
of these. haloes. . J. Dt. 


Photographs of a Tornado. H. E. Weather. 
Rev. 45, pp. 287-238, May, 1917.)—A destructive tornado. passed within one 
mile of the town of Antler, North Dakota, on the evening of Aug. 20, 1911. 
a This region is outside the limits of the usual, tornado tracks and few have - 
__ previously been reported. Some excellent photographs of the tornado cloud 
were obtained as it the town. and are in the original 


City Smoke and [lumination Intensities. H. Kimball 
ue A. H. Thiessen. (Monthly Weather Rev. 45. pp. 205-207, May, 1917. oe 
Tn order to determine the diminution of daylight illumination on a horizontal — 
‘surface produced ‘by the smoky atmosphere of towns, photometric measure- 
"ments were made on four cloudless days in Salt Lake City, on two of which 

‘the air was clear while on the other two it contained much smoke. It 
appears that with sun’s zenith distance = 55° on a smoky day the total 
illumination is about two-thirds and the direct solar illumination about one- 

half what it is on a clear day, while the diffuse illumination from the sky 

only (the instrument being shielded from the sun) is about 13 times the 
~ dilumination from a clear sky. With increase in the sun’s zenith distance 

the diminution in the total and in the direct solar illumination is greatly — 
intensified while at the same the: increase: in of diffuse 


843. Torkadots Windstorms of May 1917. c. 

| field. (Monthly Weather Rev. 45. pp. 291-298, June, 1917.)—A number of | 

_ depressions of the Colorado or southwestern type moved north-eastward 

across the United States between May 17 and June 8, 1917. Until May 20th 
temperatures were low to the south and south-east and no storms of the tornado 

_ type developed, but the remainder of the period was characterised by very 
numerous tornadoes-which are here described in detail. A map is repro- 
duced showing the tracks followed. In all, more than ose iets were lost 

$10,000,000 worth. of damage done to property. i. Di. 


844, Snowfall of New England. C. F. Brooks. “(Monthly Weather Rev. 
45. pp. 271-285, June, 1917.)—The heavy snowfall of the winter of 1915-1916. 
_ ‘in the New England region of the United States led to this inquiry into 


_~ other cases of heavy falls. In the winter named over 100 inches fell in the 


“ higher inland régions, and only a little less than this depth down to the coast. 
These large amounts were due rather to frequent falls throughout Feb. and 
“March than to any one or two. snowstorms of exceptional magnitude. 

‘Charts are given showing the distribution of the fall in this and other out- 

_ standing winters with also the mean seasonal distribution. Mean monthly 

_ falls and the results for certain exceptional months are also shown by charts. 
February is the month of greatest snowfall. 

_ "The conclusion is reached that the tremendous New England winters of 

~ long ago were no more numerons, and with two exceptions no more snowy 

-' than at the present time. The exceptions noted are the winters of 17 16-1717 
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and 1786-1787.. The mountainous: ‘character of parts of the ‘maha makes 
the study of the “snow shadows” in the lee of mountain esti a matter of 
‘interest. 3 


346. Limiting Strength of Rocks in the Earth's {stoner L. V. King. 
(J. of Geology, 25. pp. 688-658, Oct.—Nov., 1917. )—Experiments by Adams 
and Bancroft on the behaviour of rocks when stressed in nickel steel 
cylinders are discussed. “There is an elastic stage, succeeded by a plastic 
stage during which the rock flows continuously. During the elastic stage 
the principal shear stresses are independent of the radius and remain equal. 
Therefore, from Tresca’s theory, the rock will commence to flow simul- 
taneously throughout its volume. The plastic stage begins in the softer rocks 
| at a definite shear stress (the modulus of plasticity), and such rocks give a 
_ definite coefficient of internal friction. The harder rocks have no definite 
- constants, but the friction is high. It was found that in order to keep the © 
‘tock continually flowing, the shear stress had continuously to be raised. 
Thus the resistance to flow increases with the hydrostatic pressure, or, in the 
earth's crust, with the depth. Theories of isostasy should take into account 
this increasing stiffness ; also continental elevations much greater than those 
_ existing are possible. This i increasing stiffness shows that the region of flow 
would be comparatively near the surface. All great earth movements have 
proceeded by continuous adjustment and not bya series of collapses. Ex- 
ie Pees on the effect of temperature upon internal friction are wanting. 

W. A. R. 


946. On the oe Meat Earthquakes. s. Nakamura. (Math, 
| Phys. Soc., Toky5, Proc. 9. pp. 224-234, Jan., 1918.)—Since Oldham first tried 
to draw the Laufeeitkurve, it has been reconstructed by many authors with some > 
degree of accuracy, but the curve for the region near the epicentre is less 
accurate, though exceedingly important for the study of the mechanism of 
earthquake origin. In Japan valuable data for near earthquakes have been . 
accumulated, and the present author has been enabled to draw the curve for 
the region about the epicentre with much greater accuracy than was formerly 
‘possible. He commences by an extension of Wiechert's treatment of the © 
Laufeeitkurve, pointing out the modifications to be introduced for near earth- 
quakes. Since the assumption that the earthquake origin is at the surface of | 
. the earth is not admissible in the latter case, the problem is insoluble unless 
a@ relation be assumed between the velocity of the waves and the depth of the 
layer into which the waves propagate. The latter necessity is considered in 
detail in the paper in connection with the available seismic data. Numerous © 
tables accompany the paper, _H. H. Ho. 


$47. Explanation of a supposed Abnormal Solar Shacieies G. E. Hale. 

(Mt. Wilson Solar Observat., Contrib. No. 148. Astrophys. J. 46. pp. 201— 
295, Nov., 1917.)—T wo photographs of the solar spectrum obtained in 1894 

at the Kenwood Observatory, Chicago, appeared to show abnormalities, and _ 
the idea was entertained that they were due to chance superposition of two © 
spectra of two different. orders [Astrophys. J. 16. p. 220, 1902]; the 
absence of the bright H and K reversals and other causes, however, led to 
this explanation being dismissed. A letter is now published from F. E. 

Baxandall showing that the spectra can be satisfactorily explained by the 
‘superposition of a first-order on a third-order spectrum, several groups of 
-wave-lengths, being quoted in evidence. Hale is now quite satisfied that 
this is the correct explanation, as the plates were set several made in 
VOL, XXI.—A. 
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strips on. a single for exposure times required for’ spectra 
of different orders. CPB 


348. Temperature and Radiation of the Sun, F. a Astrophys. j. 
46, pp. 855-857, Dec., 1917.)—Answering a criticism by Abbot, Fowle, and. 
Aldrich [Abs. 757 (1916)] of an article by the author, Biscoe points out that 
_ his neglect of scattering involves only that part of the scattered light in the 
_earth’s atmosphere which enters into the direct solar beam and reaches the 
observer ; this is only comparable to the brightness of the earth’s atmosphere — 
| as compared with the brightness of the sun ; in the.case of the solar atmosphere, 


similarly, only its brightness compared with that of the photosphere. The sup- 


position of a black radiation for the photosphere appears well founded from the _ 
agreement of the deduced distribution of energy in the spectrum of the solar 
-photosphere with that in the spectrum of a black body of known temperature. 
With regard to the variations of solar constant, it is pointed out that the - 
observations depended on observed coefficients of transmission of the earth’s | 
atmosphere, which were affected in their turn by the eruptions of Mount 
Katmai. Biscoe did: not seek to show that real variations in the radiation of 
are not possible, out that it was vey difficult to — B. 


349. Hydrogen Bombs,” F. Ellerman. (Mt. Wilson ‘Soler 
Observat., Contrib. No. 141. Astrophys. J. 46. pp. 298-800, Nov., 1917.)— 
On 1915 Sept. 21, while observing the Ha line for reversals and distortion in 
an active spot group, there suddenly appeared a brilliant narrow band 
extending four or five Angstréms on either side of the line, but not crossing it. 
_-The appearance faded away in a few minutes... Since then other observations . 
of the phenomena have been made and photographically recorded, The 
Suggestion. is that something in the nature of an explosion is occurring, 
hydrogen alone being concerned. - W. M. Mitchell appears to have noted an 
object of this nature in his observations at Haverford [Abs. 2008 (1909)], and. 
he records it as being visible also in D; (helium). In general the band 
appears symmetrical on each side of the Ha line, but in a few cases it has — 
‘been more greatly extended on the violet side; never on the red. The 
regions where these bombs occur are generally around and among active spot 
groups, at the outer edge of penumbra or between of 
the phenomenon are reproduced. 


860. Luminosities and Parallaxes of 500 Stars. W. Adams and 
A. H, Joy. (Mt. Wilson Solar Observat., Contrib. No. 142, Astrophys. | 
J. 46. pp. 818-839, Dec., 1917.)—A list of 500 stars is given with their absolute 
magnitude and the values of parallax as determined by the spectroscopic 
method [Abs. 752 (1917)] and by the usual trigonometrical method, showing 
the former to be about + 0°004” larger in the mean. If all parallaxes are 
included, the average difference is 0°026’, while comparison with 59 parallax 
values determined by three or more observers gives a difference of +0001” 
in the mean. Modifications in the method have been adopted for certain 
types of stellar spectra from As to Fs, rendered necessary by the small - 
variation shown by the calcium line at (4455. For these stars three other 
lines have been found satisfactory : the two strontium lines \\4215, 4077, and — 
a line at 14290, probably chiefly due to enhanced titanium. Some difficulty 
was found with the giant M-type stars, the most satisfactory treatment being 
- comparison of the spectrum of each star with that of a Orionis, probably the 
most highly luminous star of this type. sf cia of the number of stars | 
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each absolute maignittids: shows the giant dwarf divides. for 


as M, K, and, probably, G types of spectrum, with a slight indication even. 
» for the F stars. The lines used for the determinations of absolute magnitudes. 
are those which in: laboratory sources show marked variations with vapour-. 
~ density and temperature. ‘Lines strong in highly luminous stars are strong it: 


the electric spark ; those strong in the fainter stars are strong in the electric. pe 


“furnace. In the’ spectra of the highly luminous stars the a and: 
enhanced metallic lines are abnormally strong. P. B. 


B61. ‘Colour Curve and Light-elements of W Urie Majoris. ‘Shapley 


ms ‘san J. Van Der Bilt. (Mt. Wilson Solar Observat., Contrib. No. 140. 


” Astrophys. J. 46. pp; 281-290, Nov., 1917.)—A paper on the orbit of this star,. 
” -dnteresting because of its exceptionally short period of four hours between 
Minima, has-been published by Russell and Shapley [Abs. 1107 (1917)]. 
“present communication contains a discussion of the preliminary Mount 
_. Wilson observations, showing that the colour index is in agreement with its. 
' es steal type (G), and that there is no conspicuous change of colour between: 
“minimum and maximum light. The times of -six minima have been deter-- 
- mined from a series of photometric measures made at the Utrecht Observa-. 
tory. A small perturbation of the period is indicated from the study of: 
P. B. 


os Astron. Soc.,. M.N: 78. pp. 64-64, Nov., 1917.)—Further material for 
‘the intercomparison of the magnitude scales of the Astrographic Chart. is 


353. Galactic Distribution the Siaré: 

“ (Roy. Astron. Soc., M.N. 78. pp. 66-77, Nov., 1917.)—Attention having been 
galled by van Rhijn to an error in treatment of the star-counts. in the dis- 
cussion of counts of stars on Franklin-Adams photographs, published by - 
Chapman and Melotte {Roy. Astron. Soc. Mem. 60. p. 145], the observations 
_.ate shown. to give values of the galactic condensation in fair agreement with 
. other determinations when reduced in proper form, and the increase in. 


354. and Magnetic Storm 7-8, 1018. (Nature, 101. 82, 
March 14, 1918.)—This aurora, which attracted especial attention on account 
of its coincidence with an air raid on London, was seen at widely scattered 
stations over the British Isles from Lerwick in the north to Southend and 
Folkestone in the south. It was associated with a magnetic storm which was. 
possibly a repetition after three 27-day intervals of the storm of Dec, 16-17, 
- 1917 [see Abs. 806 (1918)]. There was a display of aurora on the occasion of 
this earlier storm. Magnetic disturbances occurred at the end of each of the 
_ intermediate 27-day intervals. The present storm gave a range of 240 y in 
horizontal fores and in declination. ak S. ‘Dr. 


VOL, 


| 
wie 
4 
* 
bie 
m3) 
i 
4 
be 
on 
ove ~ 
| Vv 
4 
j 
oF 
3 
: 
“¢ 
‘ 
4 


805-812, Dec., 1917.)—A spectrophotometer is described as applied ‘to 
observations of varied kinds, including colorimetric and pyrometric work, 
The spécial feature is a differential double slit worked from a single micto- 
meter-screw, whereby the slit widths can be altered simultaneously by equal 
amounts i in the sum of ‘any ‘width i in use being 
CP. 


866. pe ihe of Optical F. ‘Twyman, 
ete Mag. 85, pp, 49-58, Jan., 1918.)—Describes two forms of interferometers — 


~ 


~ again after transmission with a plane wave-front ;, or (ii) to impart spherical ~ ‘a 
wave-fronts to beams which are incident on them with plane wave-fronts. a 
_ These two arrangements are referred to as the prism interferometer and the 
- lens interferometer respectively, The former is shown in the Fig, as. arranged 
for the correction of a 60° prism. such as is used for spectroscopy. Mono- = | 
chromatic light from the source is reflected by the adjustable mirror A 
through the condensing lens B by means of which it is condensed‘on the == J 
aperture of the diaphragm C. The diverging beam of light is collimated by = 89 4] 
- a lens D and falls as a parallel beam on a parallel 
VOL. XXI.—A.—1918, | 
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surface of which is silvered lightly, so that a part of the light is transmitted 
and part reflected. The greater part should be reflected. One part passes 
through the prism L in the same way as in actual use, and, being reflected 
by the mirror F passes back through the prism to the plate K. The other 
x of the light is reflected to the mirror G and back again to the plate K. 
ae the separated beams recombine, and passing through the lens E eacl 
forms on the eye placed somewhat beyond the aperture Z in the diaphragm F 
an image of the hole in the diaphragm C. When the mirrors are adjusted, 
interference bands are seen which form a contour map to a scale of wave-. 
lengths of the extent to which passage of the beam twice through the prism 
has distorted the wave-front. This distortion can be corrected by removing 


from each point of one prism face, by local polishing, an amount of glass" 


proportional to the distortion of the wave-front at that point ; hence it follows — 
- that the bands also form a contour map of the glass requiring to ~ — 2 
in order to make the optical performance of ‘the prism perfect. © Rs 
The lens interferometer is similar in principle. | 
_ It is considered that the use of the apparatus may give an ‘peti to the 


_ design and construction of baci apparatus Involving. definitely aspherical 


surfaces. 


357. Variation of Refractive I dices of Gases with Ramin V. Posejpal. 
{Ann. d. Physik, 58. 16. pp. 629-646, Feb. 1, 1918.)—The object of the work 
- here dealt with was to investigate the dependence of the refractive index of 
_ air on-the pressure, for pressures less than one atmosphere, Taking Mascart’s 
formula n—1 == Kp(1 + 6p), where n is the refractive index and the pressure 
in normal mm. of mercury, the value of 3 was found to be 0°00000896. The 
light of the green mercury line was employed, and the value of the constant 

__K for this wave-length was found to be 0°36188 x 10—-*. Hence, for normal 
conditions, the value 29167 x 10—* was obtained for n—1, This result 
agrees almost exactly with that obtained by Lorenz. The experiments have 
also shown that the value of 8 varies considerably with the pressure. In the 
pressure interval from 0 to 8400 mm. the value of 6 is very nearly inversely 


ie _ proportional to the pressure, but for pressures beyond this range the value of 


§ decreases more slowly the greater the pressure, if the results obtained by 
- Chappuis and Riviere, Mascart, and Perreau are to be relied on. For 
__ pressures less than 760 mm. the value of »—1 increases with the pressure 
-More rapidly than the gas density. Hence neither the refractive constant of — 
-Lorenz-—Lorentz or of Newton-Gladstone is valid in this pressure interval ; 
‘both increase with the pressure. ascs A, W. 


858. Candle-power of - Black Body and Radiation Constanis of Carbon 
Filaments. H. Kohn. (Ann. d. Physik, 58. 12. pp. 820-386, Dec. 14, 1917, 
Paper read before the Schles. Ges. f. vaterl. Kultur, July, 1917.)—The bright-~ 
ness of the black body was measured (in Hefner candles per cm.’) at various 
temperatures, by comparison with a carbon-filament standard lamp. The 
'. brightness at 2000° abs. was obtained by extrapolation according tothe Rasch — 
equation, giving the value 12°76 m.s.c. per cm. assuming the value 1°45 for — 
the Wien constant c. Using this result, the efficiency of the black body 
(m.s.c. per watt) at 2000° abs. is found to be 0°148 at the same value of cy. 
‘Finally from these radiation carbon filaments 
are found. J. W.T. w. 


B59. Minimum Radiation Visually Perceptible. Buisson. (Astro. 
phys. J. 45, pp. 296-207, Nov., 1917. of 
VOL. XXI.—A.—1918. 
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of of the eye given in rétition to'the pe svious papers on 
the subject by H. E. Ives [Abs. 198 (1917)] and H. N. Russell vie 767 
(1917)]. The measurements were made on faint phosphorescent screens of 
ZnS excited by a raditim salt, which were compared with a film diffusing by 
transmission a light of known intensity, by a person having ordinary vision 
after remaining in darkness for about 16 mins. The results are very con-— 


sistent, indicating a max. distance of 27 km. as that at which acandle would 


be visible. Assuming that a candle at one km. is of stellar magnitude 0-82, 
it is deduced that the limit of visibility would be a star of magnitude 80, 
prs to receipt of by the of 1°25 x sec. 

C. P. 


860. ‘Nodal Slide Method of ‘A. Tomkins. (Phil. Mag. 85. 
pp. 21-27, Jan., 1918.)—An examination of the null method of focometry 
described by A. Anderson [see Abs, 215, 488, and 1122 (1917)] with the object 
of determining the best position of the null point, i.e. that position for which 
a given small displacement of the axis from the null position will, for a given 
small rotation of the lens system, produce the ‘greatest displacement of the 
image. This position is attained when the axis of rotation passes through 
the first nodal point, in which case the object, real or virtual, will be situated 
at the first principal focus. The light will then emerge as a parallel pencil, 


and the image can be viewed through a telescope focused for parallel rays, — 
as in one of the well-known methods of determining the focal length of a 


thin lens. A further advantage of this position is that the nodal points are 
determined directly as in the ordinary nodal slide method. J. W.T. W. 


361, Light Distribution round the Focus of a Lens at Various Apertures. 
L. Silberstein. (Phil. Mag. 85. pp. 80-49, Jan.; 1918.)—A worked-out 
application to the simple case of a plano-convex lens of Strehl’s general 
results on the problem of spherical aberration. The main me of the paper 


| is ‘mathematical and cannot be usefully abstracted, aoe _j. W, T. We 
862. Asymmetry of the Illumination-curves in Oblique Difraction, K. 


Mitra. (Phil. Mag. 85. pp. 112-119, Jan., 1918.}—Following up some work 
by C. V. Raman [Abs. 1698 (1911)] the present author makes a further study 


- of the asymmetrical fringes of the light obliquely diffracted by two parallel — 


reflecting surfaces, These have been observed and photographed. The 
agreement with what is to be expected is satisfactory. The paper contains 
six photographs of the hinge in question illustrating the asymmetry under 
consideration. 


Diffraction of Light by of Radins, Basu. (Phil. | 
Mag. 85. pp. 79-97, Jan., 1918,)}—C. F. Brush published some observations of 
considerable interest on the diffraction of light by cylindrical edges. But 
the views put forward by him to explain the phenomena present serious 


difficulties and seem open to objection. The olffect of the present work was 


to find the true explanation of the effects, and to develop a mathematical 
theory which would stand a quantitative test in experiment. This has now 
been done, the following being the principal conclusions reached :—({1) The 
fringes seen in the plane at which the incident light grazes the cylinder are 
due to the simple interference of the direct and the reflected rays, the posi- 
tions of the dark bands being given by the formule #= (2a)'A(may*, 
(2). The fringes in a plane further removed from the source of light than the 
cylinder are due to diffraction at the edge grazed = - — — but 
voL. xx1.—A.—1918, 
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| by with the light reflected the the 


cylinder. The positions of the dark bands in these, fringes are (to a close. 
approximation) given by the formule = + 8a0"/2, and m)\ +. 


from which @ is to be eliminated. (8) When the focal plane of the a 


microscope is on the side of the cylinder towards the light, the direct 


‘reflected rays do not cover exactly the same part of the field, and by putting. 
the focal plane sufficiently forward towards the light, they may be entirely 


‘separated.. When this is the case, the fringes of the ordinary Fresnel type 
due to the edge of the cylinder may be observed, and inside the shadow we 
have also an entirely separate system of fringes due to the reflected rays, the 


first and principal maximum of which lies alongside the virtual caustic 


formed by oblique reflection. The distribution of intensity in this, “oe 
be found from: the well-known. integral due to Airy. | 
A. BY 


The Use of Moll’s Thermopile N.H.S. 


van Reesema. (K. Akad, Amsterdam, Proc. 20. 4. pp. 566-572, 1918.)— 
The paper is a preliminary communication describing the procedure followed 
in calibrating the ‘thermopile used for measuring light-absorption 1 in photo- 


_ chemical researches. _ This calibration was carried ont in the following 
manner: A thin blackened plate of Pt was slid in front of the pile anda 
KS measured electric current sent through it producing a certain deflection of 

the galvanometer attached to the pile. Next a beam of light from a constant. 

source was thrown on the plate and the deflection noted. The plate was 
‘then removed and the same beam thrown directly on the face of the thermo- 
pile. . From the data obtained it was possible to calculate the’ quantity of 


energy required to unit to the to 

866. Speciral of A. joes and R. 
Wilsey. (Eastman Kodak Co.’s Research Lab., Comm, No. 57. Phot. 
J. 58 pp. 70-81, Feb. 1918. Frank. Inst., J. 185. pp. 281-267, Feb., 
1918,)—It is well known among practical photographers that the 


-golour of the silver deposit in a photographic negative exerts a marked 
 Gnfluence upon -the quality of the resulting print. Thus, negatives made 
with certain developers exhibit decidedly yellowish deposits, while _ 


other developers produce images that are entirely colourless. Of two such 
negatives having the same visual quality except for the differences in colour, 


‘the yellowish one will produce a print of decidedly greater contrast. The 


reason for this is immediately apparent upon consideration of the differences 
between the visibility function of the eye and the spectral sensibility (ana- 
logous to the visibility function) of the photographic printing material. The 
‘maximunt of the visibility function lies at 654 pu in the green region of the. 
spectrum, while the maximum of the photographic spectral sensibility is. 


- located in the violet betwe@A 880 pp and 440 py, the exact location varying 


between these limits for different sensitive materials. A deposit which is 


. yellowish, that is, having excessive absorption for radiation of the shorter 


wave-lengths, therefore, will have a lower total transmission when measured 
by using some photographic material as a receiving surface for the trans: - 
mitted. radiation than when measured by a visual method in which the 

retina of the eye is employed as the light-sensitive receptor: Since the con- 
ception ‘photographic transmission as distinguished from visual trans- 


mission of such deposits is more or less new, it seems forthe: sake 
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Of clearness and uniformity in the terminology of future work to be done: 
| along this line, to. define and name certain of the terms involved, and: to: 
... @utline experimental methods for their measurement. The relations existing: 


| =e “between. the visual and photographic characteristics of a negative and the 
methods of measuring those relations are considered in detail. Methods for 


estimating effective printing density arenext dealt with. In general three groups. 


of data from which three curves may be plotted are required for a solution of. 
this problem. They are as follows: (a) The visual density values for the 
‘various areas of the sensitometer strip and the corresponding exposure values.. 
{by The density values from a contact print made from the negative strip on 


the positive materiat for which the effective printing density values of the 


negative deposits are desired. (c) The density values from a strip of the 


positive material exposed in the sensitometer and developed along, with, : 


the contact prints, and the values of the exposures given by the sensitometer 
to the various areas of this strip. Two methods of reducing the data are 
_ ~presented, differing ‘slightly in detail. The method most applicable to any. 


particular case will depend upon circumstances and upon the results desired. 
No effort has been made to present quantitative date, and such statements. - 


as are given regarding the characteristics of materials should be regarded as. 
approximate, being introduced only for the sake of illustration. Also it is 
impossible to deal with all the details of the practical application of the 
methods discussed.. Such a detailed discussion will be given in other 
sections of this paper, which will appear later, dealing with the application 
of these methods to specific cases [see next Abs.]. A large amount 


of data on the spectral sensibility of positive materials. and on the colour 
coefficient, x, of negatives produced by the use of various developing agents 


has already been obtained and will be errant: in a s later section of the 
series of which this paper is thé first, 


866. Sensitometry of Photographic I A. H. Nietz ad Kk, 
‘Huse. (Eastman Kodak Co.’s Research Lab., Comm. No. 58. Phot. J. 58, 
pp. 81-91; Disc., 91-98, Feb., 1918. Frank. Inst., J. 185. pp. 889-408, 
March, 1918.)}—It is well known that when a negative is intensified the 


intensified deposit is often of a colour different from that of the original 
_ mégative, and that this colour affects the printing quality of the intensified 
negative ; in fact, some processes of intensification depend entirely upon a 


change of the silver to some material having a more non-actinic colour. For 
instance, if a negative is bleached to a silver salt and then treated with — 


sulphide solution, the silver will be converted into silver sulphide and 
visually will be more transparent than it was before ‘the treatment, but the 
colour of the silver sulphide deposit will be a brown, having much more 


opacity for blue light than the silver, and, consequently, when printed, the - 3 


negative will give a print with more contrast. While intensification has been 
dealt with in photographic literature from the chemical standpoint and also 
in regard to the practical advantages and disadvantages of various methods, 
very little quantitative work has been done on the effect of the colour of the 


‘deposit. A bibliography of the work on the subject of intensification pub- 
lished during the last 17 years is appended: An account is given of. a series 


of measurements made on the effective printing contrast of negatives intensi- 
fied by. various- processes, the intensified negatives ranging from those 
practically neutral in colour to very highly-coloured deposits. . Twenty well-. 


known formula are investigated.. The visual and the photographic effects 
considered, in detail with aid Pt curves.. Classes of 
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character. of the intensification ; and the’ 
of intensifiers form important sections of the paper. Four typical negatives. 
requiring intensification are discussed, bearing in mind that the primary 
object of the process is the increase of photographic contrast in the negative: 
to produce prints of the best quality possible. (1) Average landscape, Over- _ 
exposed, and undeveloped to save the negative. (2) Average landscape, 
under-exposed, but having faint detail. (8) A line subject in black and 
_ white, typical dry-plate process work. (4) A pyro negative of high colour 


Photographic K. Huse. ‘(Abstract of 
Kodak Co.’s Research Lab,, Comm. No. 61. Optical Soc. of America, J. 
--p, 119, July, 1917. Frank. Inst., J. 185. pp. 277-278, Feb., 1918,)—Photographic 
: resolving power is defined in terms of the distance by which two minute ~ 
images lying adjacent to one another must be separated in order that, when 
. photographed, they may be distinguishable as separate images and may not 
merge into one in consequence of the grain structure of the emulsion. The 
object of this investigation is to determine the influence of the specific 
factors exposure, development, and wave-length of light on the photographic 
resolving power. The method employed consists of photographing a fan- 
shaped converging grating in a reducing camera, fitted with a highly 
corrected telescopic objective. The measurements of the minute images 
thus formed are made on a micrometer microscope. Since the spacing of 
the grating and the scale of reduction are known, a numerical expres- 
sion for resolving power is found, The sensitive material used is Seed 
lantern plates. The errors involved in the method, due to the use of a lens 
and to the fact that the measurements introduce the personal equation to a 
certain extent, are proved negligible. The results of experiments on the | 
effect. of exposure show that resolution is extremely sensitive to this factor, 
there being a critical value where best resolution is manifested ; serious | 
over- er under-exposure is detrimental. It is also found that there is an. 
optimum time of development for best resolution, so that it seems that an 
exposure such that the densities lie on the straight line portion of the 


characteristic plate curve, and development to a gamma of unity, yield — | 


highest resolying power. Investigation. shows that the reducer or the 
developer employed has great bearing on resolution. Twenty developers 
are tried. The results obtained show resolution values varying from 47 to 
77 due to the developer. With regard to the effect of the wave-length of 
the incident light, resolution is best for light of short wave-lengths, the 
resolution. decreasing to a minimum in the green and increasing again in 
the red, though not to so high a value as with the blue light. In these 
experiments three types of photographic epaleions--ordiaesy, orthochro- 
matic, and panchromatic—were used. A. E. G. 


868. Interference Colours of Quartz and Sodium Chlorate in Polarised Light. 
‘Ih T. Liebisch and A. Wenzel. (Preuss. Akad, Wiss, Berlin, Ber. 52.. 
pp. 777-807, 1917 .)—-Describes an elaborate investigation of the interference 
colours obtained with various plates and wedges of quartz and: sodium 
chlorate in a parallel beam of polarised light between crossed nicols. The 
chief interest of the paper lies in the ‘numerous eee and _— of 
results. [See Abs. 988 (1917).] A, W. 


pp. 840-854, Dec., 1917.)—An interferometer of Fabry and Perot 
xx! —A.—1918, 
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type was employed for investigating theistructure of the ultra-violet: mercury. 
line: at 22586°72, the plates being coated with electroplated Ni upon a 
kathodic foundation of the same metal. This type of reflecting surface was’ 


_ chosen after numerous experiments with other metals, the details of which are’ 


given. . The result of the inquiry is that the \2586 mercury-line isadoublet, 
the components of which ate separated by 0-014A. An instfament’ of 
greater efficiency would be necessary to greater 


complexity of the line structure. P: Be 


890. Spectrum of Titanium. A de Gramont, (Comptes Rendus, 166. 


94-99, Jan. 21 ; Errata, p. 192, Jan. 28, 1918.)—A continuation of previous. 

work [Abs: 1580 (1914)} on the ultimate lines in the dissociation spectra of 
various elements. “The. investigation has been confined mostly to the study 
_ of metals presenting some industrial interest, on account of their employment: 
in certain special steels. The metal here dealt with is titanium, and ‘the. 


method of investigation was the’same as in the earlier work. Definite smalb 
proportions of some compound of the metal were fused with a certain’ 
quantity of one of the alkaline carbonates and the spark spectra of the 
resultant mixtures were then examined both visually and photographically. | 
Titanium itself was first examined and then specimens of columbium > 
(niobium) were dealt with, since the spectrum. of this nietal always 


more or less: developed, that -of titanium. It is almost impossible to 
eliminate the Ti spectrum completely. Photographs of the spectra are 


reproduced and tables are given of the lines persisting with various degrees 


‘ef dilution of the Ti in’ the flux employed. The three lines \3872°80, 


8861-22, and. are shown photographically when the proportion of: 


— is only 2/100 000, the middle line of the three being the P line of the 

solar spectrum. The line \8849'41 was obtained when the proportion of Ti’ 
in the flux was only 1/100 000, . Altogether 14 groups of lines are included in 
the tables given, and of these all the lines in the region 4748 to -42882 are 
affected ‘by powerful magnetic fields. This was the region investigated by 
Purvis [Abs, 882 (1907)]. The persistence of the various groups can be 


- gtilised for the rapid spectroscopic analysis of steels containing small pro- — 
portions of Ti, following the same procedure as developed previously for - 


vanadium, molybdenum, and tungsten steels. A similar method:is applicable 
to the study of minerals containing | titanium. A.W. 


‘971. Ratio of the Intensities of the D- lines. Voss. (Phys, Rew, ll, 
pp. 21-28, Jan., 1918,)—It has been known for a long time that the ratio of 


intensities of the D-lines varies with-the intensity of the sodium fame. Some 


observations by Wood [Abs. 1250 (1914) indicated that, for an exceedingly 


weak Alame, the ratio attained as high a value as 8 or This-estimate was 
made by comparing photographs made with different times of exposure, and — 
ii was assumed that the blackening of the photographic plate was directly. 
proportional to the time of exposure. In the present.work. three methods — 
have been employed: (i) A photographic method, based on the use of ascc- . 


tored disc, {ii) A visual method, in which the intensities were made equal 


by a polarisation arrangement. (iii) A visual method i in which screens, having > 


io coefficients of absorption, were used, 


. The experiments show that the max. value. os. the ratio a the intensities ae 
is DilDi= 2, which is correct to within 10 %.. Wes 


Spectrum of Nickel. }. E. Paulson. Zeits. 19. pp. 18-15, 


Jaa. 1, 1918.)—Many. of. the lines in the spectrum of nickel can a scranged 
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groups with ‘The present paper gives in. 
- ‘tabular form a number of these groups, which include. most of the strong 
lines. From 44716, where the measurements of Exner and Haschek begin; 


there is’ only one line of intensity 20; two of intensity 15, three of intensity 10, 
and five with intensity 6 which do not occur in the tabulated groups, while 


— «8T lines with intensity equal to or greater than 6 are included: Only the are 


is here dealt with, the and 


“Exner and Haschek being used. 


373..On. Certain Absorption. Bands: in. the Spectra of the Uranyl Salts. 
H. kL. Howes. (Phys. Rev. 11. pp. 66-69, Jan., 1918.)—In a brief historical - 


sketch the author points out that Stokes was probably the first investigator 


to.notice that the fluorescence and absorption spectra of the uranyl salts are 


_ slightly overlapped. Morton and Boiton also noticed coincidences in the 


position of several fluorescence and absorption bands of the uranyl salts, 
while several were found by Becquerel and Onnes working at low tempera- 
tures. Nichols and Merritt found that the “reversing region” was of con- 


siderable length ; in the case of uranyl potassium sulphate they were able to 


reverse the brilliant fluorescence band at 5180 A.U., whereas. previously the 
reversals had been limited to the region beyond 6000 A.U. In their:study of 
the uranyl double chlorides E. L. Nichols and the author found it possible 
to: reverse a complete group of fluorescence bands lying between 5080 and 
4880 A.\U, The desire to extend this “reversing region” towards the red led 
the author to undertake the present investigation. A theory of luminescent 
radiation recently proposed by E. H. Kennard also made the investigation of 


interest... Certain experimental details are given in the paper. The four salts 


studied were the uranyl chlorides of potassium, ammonium, rubidium, and 


gaesium: Two tables of results, at + 20° C. and’— 185° C. respectively, are 
given. At + 20° almost all of the new bands fall into fluorescence series, 
_ while at — 185° the new bands generally fall in the absorption band series, 
The present study has added the reversals of two complete groups. For 


some reason the bands carinot be traced as far into the red when. the crystal 
is cooled: to —185° C. Itis evident from the results that Stokes’ law. does 


874. Resonance Radiation of Saan Vapour excited by One of the D-lines. 


Y W. Wood and F. L. Mohier. (Phys. Rev. 11. pp. 70-80, Jan., 1918,)— 


The arrangement of the “apparatus and the method used in the work here 


described differed only in minor details from the method of Wood and 


Duinoyer [Abs. 1527 (1914)]. It was found that the presence of hydrogen in 
the’ bulbs ‘causes both D-lines to appear when resonance is excited by oné 


‘Dine only, the effect being similar to that of helium in the case of the iddine 


resonance spectrum. It is concluded that the transfer of energy from the 


- Dy to the D,; emission centres, or vice versa, is in some way the result | 
- of molecular collision, either of sodium with hydrogen, or of sodium with 


sodiom. “In a bulb of pure sodium at 220° the surrounding vapour is not 
dense enough to have an observable effect on the radiation centres, and only 


one line appears in the resonance spectrum. The appearance of the other 
line results from an increase in the collision frequency, which increase can 
caused: either by the introduction of at low pressure or by 


the density of the Na vapour... 


Resonance Spectra of ROW. Wood: Mag, 
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pp. 986-259, March, 1018.) —Describes further work on the resonance spectr 
of iodine [Abs, 224 (1914)]. By the use of dicyanine plates. the doublet 


series has now been followed to its termination at ’7685 ; the seven new 


doublets have also been accurately measured, The doublets are not all of 
-uniform intensity, and some are missing entirely, and it is the connection 
between this circumstance and the way in which the doublet series is 
related to the band absorption spectrum that is the most interesting point 
brought out by the recent investigations. By varying the conditions of the 
experiment it has been found possible to excite by the green mercury line 
_ not only the doublet series but a simplified system of fluted bands, few in 
number and regularly spaced if the iodine i is in vacuo, increasing in number 
and complexity if a gas of the helium group is mixed with the iodine, or if 
more than a single iodine absorption line is excited by the mercuty lamp. 
It is probable that the lines forming the doublets are themselves constituents 


of the fluted bands, and the transfer of energy from one part of the vibratifg . 
“ system to another, as a result of collisions between iodine and helium mole-— 
cules, enables us to build up, so to speak, the complicated system of fluted 


bands shown in the absorption spectrum, out of a number of simpler systems 
which can be excited separately, This constitutes a very great advance in 
the analysis of band spectra, and brings us a step nearer to the point at 
which we can picture some idea of the vibrating system. In the more recent 
work a method of illumination has been employed which is distinctly superior 
to any previously used, and this is described in detail. The Pepe. is illus- 
trated by a number of diagrams and photographs. = AW. 


Series Resonance Spectra. RoW. Wood M. Kimura. 


(Phil. Mag. 85. pp. 252-261, Mafch, 1918.)—This paper deals. with the 
‘measurements of wave-length of the lines in the groups of. the iodine 
resonance spectra, arid with the series law which governs their spacing. 
“The series which has been most definitely determined is the series of strong 
doublets excited ‘by the Cooper Hewitt lamp. The table of wave-lengths 
establishes the fact that, while the separation of the components of the 


doublets increases progressively from 1°61 A.U, at 0 order to 2:5 A.U.. ee 
‘the 27th order, the frequency difference between the components is, a 


constant, 50. The following formula, applying to the first member of, each 
‘doublet (short wave-length component), represents the series well as far. as 
. the 16th order: 1/A,, == 188075 — 2181:414m +4 12°784m(m — 1)/2. . Another 
series of doublets with a constant frequency difference of about 157 is repre- 
‘sented well by a similar formula. Yet another series of doublets, excited by 
‘the mercury 5769°6 line has a frequency difference of about 2065, The series 


excited by the mercury 5790-7 line shows irregularities, the frequency qif- 


. ference between the components varying from 84 to 168. The spating of 
the series along the spectrum is, however, more placa [See Abs, 227 
65 and 66 (1918) and preceding Abs. A. W. 


877. Thermodynamics of Fluorescence, E. Kennard, “whys. Rev. 


| PP. 29-88, Jan., 1918.)\—By applying thermodynamics to fluorescent sub. 
stances a relationship is deduced between the Coefficient of fluorescente 


and the intensity of black-body radiation, Assuming that fluorescence afd 
thermal radiation are thermodynamically independent, and that the energy Of | 
fluorescence is derived from that of the exciting light, it is concluded that in — 


the case of an isolated unitary band {= koJ, where {= relative intensity in 
‘the fluorescence spectrum, 9 = ¢: 
| VOL, —A—1018. 
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same wave-length ; and this to ‘confitmed: by observed 


lata. (See Abs. 988 (1918),] 


878. Resonance and Potentials for Cd, Zn, and KVapours. J. 
Tate and P. D. Foote. (Nat. Acad. Sci., Proc. 4. pp. 9-10, Jan,, 1918.- 
Paper read before the Am. Phys. Soc., Dec. 1, 1917.)—Desctibes an expeti- 
mental determination of the resonance pra fontsation potentials for electrons 


ig Cd, Zn, and K vapours. The method employed was that described by 


Tate for the determination of critical potentials in Hg vapour, and the 
apparatus was similar to that previously used by the authors in their work on 
Na vapour. The results obtained are shown in the following uitee which 
st eth for. the sake of completeness, the results for Na vapour :— 


age 


(volts), Wave lengths (volts). Limiting: 


Bing | 410 | 402 | 807699 | 950 | 987 | 181995 
Potassium... 155 | 165 | 76850 | 410 | 498 | 26560 


* "Phe curves for Zn. vapour. indicate the’ possible presence of a secondary 
inelastic encounter, apparently without idnisation, at 2:3 volts. Further work — 
is in progress to make sure of this point. In all cases the results agree within 
‘the limits of experimental error with the values as calculated from the 
quantum relation. It is to be expected that the frequencies corresponding to | 
‘the ionisation potentials should be the long wave-length limit of the photo- 
‘sensibility of the vapour in question. Experiments are now in progress to 
i determine whether or not this is so. Concerning the question of the. cause 
‘for the appearance of ionisation in metallic vapours at applied potentials 


-- 4gnuch lower than the ionisation potential, it should be remarked that in no 


‘case was there an observable decrease in the value of the resonance potential 
seven under conditions which permit of. the appearance of the complete . 
spectrum at low potentials. It is therefore thought that this setting in of 
_ Govisation at applied potentials much lower than the ionisation potential, is 
“due rather to the presence of electrons having high initial velocities than to 
_ -@ decrease in the value of the critical potentials; The curves obtained with 
‘potassium vapour clearly show the presence ofa large number of electrons 
$79. Kathodo- fluorescence B. Rey. 11, 
"pp, 89-57, Jan., 1918.)—The first part of this paper describes-a quantitative 
investigation of the kathodo-fluorescence of willemite, kunzite, and soda glass 
- by the late J. A. Veazey, and the second part deals with a further investiga- 
tion of willemite by the author. Veazey’s experiments show that for 
inate not too small, the constant potential curves obtained for willemite 
‘-kunzite show a direct proportionality between the intensity of fluorescence 
d the kathode-ray current, and so far verify Lenard’s relation L = cl(iv — Vo). | 
single curve for glass agrees ee lt —— are taken to 
VOL, XXI. — 1918. 
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ktmnzite for small: discharge potentials likewise show this proportionality: ; 
except that, for the same potential, a much steeper line is obtained: in, a 


freshly exhausted tube than is obtained after the vacunm. has been maintaing¢d 4 
at ‘a low gas pressure, and discharge passed at a high potential, for some: time | 


reviously. The constant-current curves for willemite, kanzite, glass;.and 


-treated ‘kunzite,do not agree with the Lenard:formula, although ithey 
come closer to it than do the results of Leithiuser. The constant-current — 2 
_ earves for willemite and native kunzite show marked hysteresis effects, while 


- the glass and colourless. (heat-treated) kunzite do not. The irregularities of 
- the constant-current curves may be due. to the effect of changes. of tem- 
perature upon the fluorescent power of the crystal, or to changes “of the 
reflecting power of the crystal, with changes of temperature. Some mcaiis 

must be provided to ensure that these conditions are constant before the 
. exact relation between the intensity of fluorescence and discharge potential 
can be found. In Brown’s work on willemite, the powdered crystals were | 
heated to almost white heat. This had the effect of eliminating all hysteresis 
effects, though leaving the fluorescent properties unchanged. At constant 
potentials the relation between the ‘intensity of fluorescence (L) and the 
discharge current (I) was in all cases a linear one, but the. relation between 
L/L and V is certainly not a linear one. The results are not in ‘agreement 
with the conclusions of Lenard, i.e, that the relation would be a’linear one 
with a minimum potential existing below which no fluorescence could occur, 
but seem to be in good agreement with his data. As low down as the 


fluorescence could be observed the curve bends nearer and nearer + towards ae 


880. New Method of X-ray Crystal Ww. ‘Hull, Rev, 
10, pp. 661-696, Dec., 1917.)—A brief description of this method was giveti 
before the American Physical Society in Oct., 1916 [ibid. p. 85, Jan., 1917). 
The methods of crystal analysis that have been developed by Laue and 
the Braggs are applicable only to individual crystals of appreciable size, - 
reasonably free’from twinning and distortion and sufficiently developed to 
allow of the determination of the direction of their axes) For.the majority-af. 
substances, especially the elementary ones, such crystals cannot’ be:found in 
nature or in ordinary technical products, and their growth is difficult...‘Ehe — 
method which. the author now describes is a modification of the Bragg 
‘method, and is applicable to all crystalline substances. The quantity of 
material required is preferably 0°005 cm.5, but 1/10 of this amount is sufficient. 
‘Extreme purity-of material is not required, and a large admixture (un- 


_ combined) of foreign material, 20 or even 50%, is allowable, Provided i it is ee. A 


amorphous’ or of known crystalline structure, 

_ The method consists in passing a narrow beam of monochromatic X-ravs 
through a disordered mass of small crystals of the substance to be investigated, 
‘and photographing the’ diffraction pattern: “produced, Disorder, as‘ regards 
orientation of the small crystals, is essential. It is attained by reducing the 
substance to as. finely divided ‘a form as is practicable, placing it in a thin- 
walled tube of glass or other amorphous material and keeping it in con- 


tinuous rotation during the exposure. Thus it is. assured that the average. be 


orientation of the crystalline particles is a ‘fandom one. “It is easily seen that — | 


| the diffraction pattern will contain reflections from every possible plane i inthe 


erystal or as. many of these as fall the littits of the ‘photographic plate. 
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and the tabulated fesults‘of a large 


| wats of observations on a variety of crystals are included in the paper. 
-_&xeellent reproductions of photographs are shown in the following cases : 
Al Fe, Si steel, Si, Mg, graphite, and diamond. 


{Note by Abstractor. —-Debye and Scherrer [Abs, 1180 (1916)} have 


_  @ method of crystal analysis which is essentially the same as that given above 


by Hull, The latter, however, makes no reference to the work of Debye and 
A. B. W. 

981. Crystal Structure of 'P. Scherrer. (Phys. ‘Zeits. 19. 
pp. 98-27, Jan. 15, 1918.)—The method employed in this investigation is that 


developed by Debye and Scherrer [Abs. 1180 (1916) in which the structure of 


pulverised substances, “ crystalline” or “amorphous,” is analysed by means 
of X-rays. A similar examination of powdered pure Al (size of grains being — 
less than 0°01 mm.) indicates that this element crystallises in the cubic system. 
‘The Al atoms are arranged in a simple face-centred lattice. The length of 
the side of an elementary cube is found to be a=407 x 10-®cm. X-ray - 
measurements of the structure of Cu, Ag, Au, and Pb by other observers have 
shown that these metals also crystallise as a simple cubic face-centred — 
For these elements the following values are found for « Bie 


al 5 elements are also (in the generals sense of the word) 
A. B. W. 


3 | A. Johnsen and O. Toeplitz. (Phys. Zeits.. 19. pp. 47-55, Feb. 1, 1918.)— 
mathematical paper dealing with the Bragg and Debye-Sherrer methods of 


X-ray spectrometry. Comparisons between “ experimental” and “ calculated” 


for a variety of crystals show good A. B. w. 


-RADIO-ACTIVITY. 


Nice of Radio-elements, S. Meyer and E. v. ach 
whys: Zeits. 19, pp. 80-82, Jan. 15, 1918.)—Proposals for a universal system 
of nomenclature for the radio-active families of radium, actinium, 


_ thorium. The three series are denoted as follows :— 


AcC 
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this 
Successive Producis are denoted by arabic 2 as UX: 
‘vou, XXI. —A—1018, AB. Ww. 
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gad, of ‘Heal. (Phil, Meg. 26. | 


ue Q7-29, Jan., 1918, }—-By a comparison of the author’s direct determination 


_ of the heat. of. vaporisation of water at 100° C. [see Abs. 401 (1917)] with that 


obtained by Henning at the Reichsanstalt by the. electrical. method, the 
mechanical . of heat is. oped. per 


“886. Pressure. “PLE. “Brunelli. Cimento, 14. 


Aug. -Sept., 1917 water-vapour the author proposes. the formula 


= 28:08647 — 4°5 T — (2980- 46/T) ~- 0-00278 T + 0-000002825 7", 


where is in mm. of mercury, T = 278-09 + 6° C. Comparison of this with _ 


‘other formule and with data shows. that. this formula works 


$86. A Criticism of) Wien's Distribution Law Wood. Mag. 
36. pp. 190-208, Feb., 1918.)—The purpose of this paper is to criticise Wien's 


distribution law from a mathematical point of view: to show (1) that . 


although the derivation of the latter is generally: made by steps which are 
not mathematically justified, or for which no vigorous justification is given, 
still, by using Wien’s assumptions, a rigorous derivation is possible ; (2) that 
the law obtained by Wien is inconsistent with other results which follow 
‘from the same assumptions ; and (8) that this inconsistency is eliminated 


‘and a new law obtained if Wien’s implicit assumption be replaced’by a 


simpler and more probable one. Several new theorems in the kinetic rye’ 
‘of gases are obtained from the Maxwell law for the distribution, wit 
wespect to the velocities, of the gas molecules; a simple proof of the Wien 


displacement law is derived from these theorems and the Wien assumptions, 


and two interesting relations regarding the dependence of the radiation of 


a molecule upon its velocity are given. There are also criticisms of the 
treatment of the distribution and displacement laws as given in standard . 


‘treatises. Previously Mendenhall and Saunders, Waidner and Burgess, 


Rayleigh, etc., have criticised Wien’s assumptions‘froma physical standpoint, 


while Lummer and Pringsheim, Paschen, etc., have considered the agree- 
ment of the distribution law with expitriouscial results ; no mathematical 
treatment has, up to the present, however, been published: The auxiliary 
theorems obtained from Maxwell's law are: (I) The number of molecules in 


a gas at temperature 6, which have velocities in a given interval is equal to 


the number of molecules of this gas at temperature 6 having velocities in 


the corresponding velocity interval. (II) The molecules having velocities — 


in a given interval for: @ == 6;, will have their new velocities in the corre- 
sponding velocity interval for 6==6,. If the given velocity interval be taken 
sufficiently small then (IIT) the velocities v; and » of a molecule of a gas at 
‘temperatures @, and 6, respectively, satisfy the relation 


TV). The length. of the waves produced by a molecule in a gas at tempera- _ 


ture @ varies inversely as the square of the velocity, that is, v’ == 6/A, where 0 is 
a constant and A the wave-length. The ratio of corresponding radiation 
elements is found to be a function of 6, and @ respectively ; in particular this 
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chosen, ‘Also, the ‘of radiation given off by a molecule varies 
directly as the eighth power of its velocity, 


887. The Necessary Physical Assumptions ederteine a Proof of the Planck 
‘Radiation Law. F. R. v. Bichowsky. (Phys. Rev. 11. pp. 58-69, Jan., 
-1918.)—To prove the Planck radiation law it is usually considered necessary 
to asstime some sort of ‘quanta, i.e. that’ some at least of the quantities con- 
nected with the distribution of energy in the spectra of a black ‘body have 
_ physical significance only for the values E, 2E, 8E, etc., all intermediate 
‘values, say 4E, being impossible. There is, however, considerable disagree- 
“ment as to just what the quantities are which thus occur in quanta. Einstein 


"assumes radiant energy itself to be atomic in structure, Planck that matter - 


(oscillators) is such that it can only give out energy in quanta, while Larmor 
‘[see Abs. 779 (1909)] makes the physically somewhat indefinite assumption, | 


of equal regions of probability, Although Jeans [see Abs. 882 and 1407 


(1906)| and Poincaré have undertaken to prove that quanta of some sort are 


- mecessary for a proof of Planck’s law, yet their proof, and indeed all possible 


proofs, connecting the quantum hypothesis with the Planck law are vitiated 
‘by the fact that they all make a far more dubious assumption than the one 
they attempt to justify ; since they assume, as it can be proved they must 


~ assume, that the radiating system has the statistical properties of a perfect. 


gas. Once acceptance is made of both Planck’s law and the quantum 
hypothesis, Maxwell's distribution law (which may be considered the definition 
of the statistical properties of a perfect gas) is shown in the paper to follow 


directly. Instead, therefore, of. the quantum theory being a necessary con- 


Sequence of the Planck law, we canrot prove the latter from the single — 
assumption of the quantum hypothesis, but must necessarily make the 


further and arbitrary assumption that Maxwell’s law holds for the local 


distribution of values of those coordinates fixing the distribution of radiant 
energy in a black body at steady state. The three laws therefore are not 
independent, the assumption of any two involving the third. Most of the 


. criticism of the Planck equation has had to do, not with the Maxwell's law 


assumption, but with the quantum hypothesis. In the present author's 
opinion this has simply confused the issue, as the really doubtful part of the 


_ present derivation of the Planck law is the assumption that Maxwell's law 


holds, and it is the latter as applied to the case of a radiating system, not the 


assumption of quanta, that contradicts classical mechanics. The author's 
Objection to the Planck law is that the kind of system assumed is not a 


proper. kind of system, and he points ont that if energy comes in a continuous 
Stream and goes out in quanta there must. be, between periods of discharge, 
@ heaping up of energy. Thus it is necessary to assume some sort of 
reserved or bound energy different from the free energy of radiation, which 


Maxwell's law-does not allow, as the author goes on to prove. Due to lack 


of experimental data with respect to the mechanism of radiation transfer, it 
4s mot possible to give an absolute solution to the problem, but the author — 
quotes. a function of Gibbs which points to continuous radiation being 
impossible. until the. ankylosed coordinates reach a certain value, | Rat- 
nowsky’s paper on “ The Entropy Equation of Solid Bodies and Gases and 


_ the Universal Quantum of Activity” is given as an appendix in the paper, 


since he. by making Gibbs's assumption has shown that the Planck-radiation 


~ Jaw follows: directly, and this without the assumption of quanta or discon- 


Ainuities, without necessitating the giving up of infinitesimal analysis, without 


contradicting classical mechanics or the very evidence 
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the véry great advantage that the one physical assumption made; namely, 


that radiation is given off only when the energy of the system has become 


greater than a giveth threshold value and from on is given off ‘con- 
is of itself very probable, Ho. 


On-the most probable Distribution fot Proof of the 


Principle; -A. Smekal... (Phys. Zeits. 19. pp; 7-10, Jan; 1, 1918.) 
Phe statistical thermodynamics has recognised the utility of the 


‘Boltzmann. entropy-probability, relation, log w, by accepting it with- 
out expressly inquiring whether it canbe established solely on the basis of 
assumptions ‘made in the respective cases considered. The present author 
_ here investigates the general conditions, necessary in order that the above 
equation.may be valid,:his problem being stated as: “ The circumstances. 


"889. The Equation of Siate of a an ‘Associating E. Versch- 


affelt. Akad. Amsterdam, Proc. 20. 8. pp. 865-881, 1918. Supplement 
No. 424 to the Comm, from the Phys, Lab. Leiden .)—Kohnstamm and 
Ornstein have pointed out that : van der Waals’ equation of state is not 
- consistent with Nernst’s thermodynamical theorem. Taking this theorem i in 
‘the form which Planck has given it, namely, the entropy of a system i ina 
condensed state at the absolute zero under its own vapour-pressure, i.e. under 
Zero pressure, is zero [see Abs. 520 (1917)], which means that the entropy- 
difference between this condition and any other (excepting the ideal gas- 


condition) is finite, the contradiction consists in the equation of ‘state of 


van der Waals giving for v = (the limiting volume) a value of the entropy 
- (which is lower than that for any other volume by an infinite amount. ~ This. 
objection only applies, however, to the equation in its original form, i.e. with 


a, 6, and R constant ; for it is evident that it must be possible by making | 


: ‘these quahtities change in a suitable manner to bring about not only a 


qualitative, but even a complete quantitative agreement between the equation oe 
of state and observation, and thus also with Nernst’s theorem, if the latter is 


: really in accordance with the experimental system. of isothermals. The 
author shows that agreement with Nernst’s theorem can be obtained by 


_ making R approach zero at the same time as T in an appropriate maoner, 


A variation of R of that nature for a definite amount of substance means that 
the molecules combine to. aggregates (association) or undergo a ‘different 
process which resembles the former very closely (quasi-association), and 
which was repeatedly assumed by van der Waals and his pupils for the 
| purpose of explaining the incomplete numerical ‘correspondence between the 


Original equation of state and the actual course of the isothermal. It was, 


: however, always assumed that ‘only one kind of molecular aggregate was 
formed, whereas for R to fall to zero.a much more ‘complex association (or 


-_quasi-association) is required, namely, process in which the molecular 


groups formed become more and more complex, according as the tempera-__ 


ture: falls, until finally at T= ==0 the substance behaves as if consisting of 
“only. one molecule, at least at small volumes. On_ this ground the author 
‘has attempted to Bake the theory of association by introducing the 
hypothesis, that instead of one special aggregate all possible molecular 
complexes are formed: double molecules, triple, quadruple, etc. . The 
_ method employed is on the lines followed by van der Waals in his theory of 


“quasi-association or molecular- and the equation a, state 
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"ELECTRICITY AND “MAGNETISM. 


‘THEORY, ELECTROSTATICS, AND ATMOSPHERIC ELECTRICITY. 


B06. Electronic Charges.. Parankiewicz. (Akad. ‘Wiss. ‘Wien, 
Ber. 1917, Ann d. Physik, 68. 16, pp. 551-668, Jan, 24, 1918.)—A detailed dis- 
cussion of the experiments and their interpretations which lead some investi- 
gators to believe the smallest charge to be 4-7 x 10-” e.s. unit and others to 
believe that still smaller charges actually occur. The present paper describes ~ 
| experiments on oil droplets rising in an electric field, and these are interpreted. 
as supporting the view that charges. occur. much ‘snaller than, the ordinarily 


electronic charge. [See Abs. 509 (1914).] H. B. | 


898. Mechanical Theories of the Electromagnetic Field. vt. A. Kori. , 
ige Zeits. 19. pp. 10-18, Jan. 1, 1918.)—This paper, the sixth contribution to- 
_ the above subject, deals with electro-mechanical forces in slowly changing | 
_ fields [See also Abs, 88 (1918)], The mechanical forces previously considered 
were those exercised solely upon electrical particles and transmitted to ponder-- 
able particles. It is assumed thatin every substance there are ponderable par- 
MS ticles, i in addition to electrical corpuscles, whose visible velocities agree with _ 
the average values of those of the electrical particles. In conductors, how- 
ever, there may also be forces upon the electrical particles of such a character 
as to vary for positive and negative particles; only the average values of 
these forces are to be designated as mechanical forces. In consequence the — 
negative particles will move in a different manner to the positive, thereby 
' producing an electric current ; it is in this sense that the author speaks of 
electro-mechanical forces. The theory of Universal Oscillations is introduced 
for the explanation of the above phenomena, and applied to the calculation 
of the electro-mechanical forces due to the field and their alteration in. 
a slowly changing field, The author next applies his method to. give a 
mechanical interpretation of the magnet ; he accepts the Ampere standpoint 


and treats the magnetic particles as small current-elements, The discussion, 


however, is only general, the quantitative relations being reserved for.a later 
communication. The assumption is made. that the oscillations of the per- 
manent magnetic particles have as their cause the pulsations of universal 


_ gravitation, and the magnetic theory sketched is based on this view. When __ 


the fundamental principles of the friction theory have been established [to 
: ‘be given later], the author states himself to be in a position to eo the 


thesis. D. L. Webster. . (Am. Chem: Soc., J. 40. pp. 875-879, Feb.,. 
4918. “Chem. ‘News, 117. pp. 175-176, April 26, 1918.)}—The author at- 
tempts to show that the magneton’ hypothesis of Parson [Abs, 164 (1916)} 
4s not an assumption made’ a “priori, but is a most probable deduction. 
_ from experimental facts. As such it cannot be lightly dismissed, even if ‘the- 
7 assumptions that go ‘with it are somewhat complex. Consequently the author 
considers it probable that the a-ray phenomena should not be taken as-valid 
evidence against the magneton theory, but simply as evidence for the exist- 
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ELECTRICITY AND ‘MAGNETISM, 


998. ‘The Magneton as a Function of the Planck Constant. ‘Wereide. 


d. Physik, 58. 15. p. 674, Jan. 24, 1918:)—The author here ‘supplements 
this previous communication [see Abs. 678 (1917)] respecting the relation 
evolved between the magneton and Planck's constant. This relation is not 
‘based oh numefical computation which gives for the-zero point orbit of ‘the 
_ electron very nearly 6 magnetons. According to this calculation, it may be 


‘asserted that an exact connection between the two physical magnitudes has — 


not been attained. The primary feature of the earlier communication was 


‘the deduction of a formula showing that the quantity factor r’ is a whole he 


‘number, The author now points out that the numerical calculation, although 
made by many previous investigators, has not been attended by any hint that 
‘a deduction of the relation was possible. The latter has been made by the 
identification of the magnetism of the electrons é (moving i in Bohr orbits) with 
of the magneton theory. A. H. Ho. 


899. The: Coefficients of Potential Two Ander 
gon. (Phil. Mag. 85. pp. 286-291, March, 1918.)—A direct method of deter- _ # 
‘niining the coefficients of potential of two conducting spheres is given, which — 
‘obviates thé ‘necessity of calculating first the coefficients of capacity 


induction. In: proving the formule use is made of the following’ novel 


‘theorem in’ electrostatics : If a conducting sphere whose radius is @ 


charge Q, and if other charged bodies be brought into the field, the poten- 
V of the charge Q at an external point P whose distance from the centre 


‘of the sphere is ris given by FV=Q + a(Vi — V;), where V, is the potential ~ 


at the centre of the sphere of the introduced charges and V; their potential 
at P’, the inverse point of P in the sphere, Let A and B be the centres of 


the two spheres whose radii are a. and b, the distance AB being «. é. Let I; be : 


fhe inverse point of.A in the sphere B, I, the inverse of I, in. A, I, the inverse 
of I, in B, and so on. Similarly let J, be the inverse of B in the sphere A, 
Je the inverse of J, in B, etc, Then it is shown that if gu be the coefficient 


of capacity of the the of between 


two. we. 


| ae 


- These equations can be shown to be the same as Clerk Mansel, A R : 


"DISCHARGE: AND’ LATIONS. 


400: The Striated Positive Glow Discharge. Neubert. d. 
Physi, 58. 14, pp.492--496, Jan. 15, 1918.)— A discussion of the causes to which 
‘can be ascribed the positive striation in the glow discharge, based chiefly 
upon the results obtained previously by the author and by J. Stark. It js 
“suggested that an exact examination of the spectrum along its whole range 
‘under simultaneous potential measurements at the striation and measurement 


-of the genefal course of the potential, as well as more exact consideration ae 
sible pollution through electronegative gas, may bring interesting .dis- : 


Pesan and further enlightenment on the problem of striations, _ A. E. G. 
401, Conduction of Electricity in High Vacua, J. E. Lilienfeld. . (Sachs. 
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Abstract—The. generation of X-rays in a Lilienfeld tube. | 


differs from that of the ordinary X-ray tube in that the green fluorescence of 


ce a _ the glass walls does not appear. Lilienfeld tries to explain this difference in 


the action of the two types of tubes. He assumes that the secondary electrons 
which start from the antikathode of the new tube are in some manner deflected 
_ back to it, and so do not as a rule come in contact with the tube walls. He 
. points out that the usual glass fluorescence does actually take place, but only 
ina ring of very restricted area behind the antikathode. A further object of 
the ‘research is to ascertain whether there is actually a very steep potential 
gradient in the neighbourhood of the antikathode and if so what is its nature. 
The author, in order to explain the potential gradient, postulates an electric 
double layer, and the presence of this double —— is further assumed to 


‘influence the polarisation of the X-rays, “A E.G 


“402. Pressure Effect in Corona A. M. rp aad [Miss} 

- NuS. Searle. (Phil. Mag, 85. pp. 261-269, March, 1918,)—When a glow 

_ discharge starts beween a cylinder and an axial wire, in a closed tube at 

_ atmospheric pressure, a sudden rise of pressure is observed. It has been 

argued by some that this cannot be due to heat generated in the discharge, 

and an alternative theory, that it is due to ionisation, has been advanced. In 
the present paper the authors criticise the argument for the ionisation th 

and the interpretation of the experimental results upon which it is based 

11668 .(1914)],. Experiments, are also described which quantita- 


ELECTRICAL PROPERTIES INSTRUMENTS. 


Relation between Peltier and Volta Effects in Thermo-electricity. 
‘Hall. (Nat. Acad. Sci., Proc 4. Pp. 11-18, ‘Jan., 1918.)—Considers the 
validity of the equation P == Tdv/dT, in which P stands for the Peltier- and 
v for the Volta-effect between two metals, The author gives reasons for con- 
cluding that the failure of experiment to verify this equation is not entirely 
due to the difficulty of the experimental work, but that the equation neglects. 
a reversible heating effect at the surface of a metal due to ionisation or 
recombination consequent emission or feception of an electric 
charge by a metal. | 


404. Dielectric of Solids. R. (Ann. d. Physik, 68. 
et pp. 409-460, Jan. 15,1918. ‘Abstract of Dissertation, Berlin.)—Describes 
research on the dielectric constants of a large number of solid. substances, 
the measurements extending over a large range of wave-lengths (4 = 10 m. 
toA==2%X10'm.). The results obtained by the different methods employed 
are tabulated and compared. Kirchhoff's formula for the capacity of a plate 
‘condenser was subjected to experimental test in various ways, and was found 
to give good results for earth-capacities. It was also found that the method 
employed for determining the dielectric constants with the aid of a plate 
condenser gives, with careful measurements and calculations, very approxi- 
mately corréct results, which agree with those obtained by the method of | 
separating the condenser plates. In the region of wave-lengtifs employed, 
dealt with, A. W. 


405. Thermal and Electrical. Conductivities of Steels Tem- 
K. Honda and T, Simidu. (Tohoku Sci.. Reports, 6. 
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measured the thermal and electrical conductivities of some carbon steels at. 
ordinary temperature. The Wiedemann-Franz law was shown to. hold: 
although the constant differed from the theoretical value. In the. present: 
paper, observations have been continued up to 900° C., and similar .tests On: 
Swedish iron and Ni have been made. To measure the thermal conductivity, 
the specimens were in the form of short cylinders 8 om. long, 1 em. thick. 
A small heating coil was placed in a cylindrical cavity, drilled in the centre 
of the specimen, and the rate of supply of heat Q was determined. The rod 


_ being lagged, the differences of temperature At, and at, between pairs of —_ 


points at the same distance / apart, but on opposite sides of the source of 
heat, were measured, The thermal conductivity is then QUS(At, + dt), 
where S is the cross-sectional area. The whole was placed in a suitably: 
designed electric furnace and raised to any desired temperature in an 


atmosphere of H. The electrical resistance was measured by a potentio. 


» meter method. Tables of results and curves are given in the paper. For 


Swedish iron, steel, and Ni,. the thermal conductivity decreases, first slowly _ 


and then somewhat rapidly aS the tetnperature increases. Above the A2 


point it increases slightly and linearly with rise of temperature. The change | 


is quite parallel with that of magnetisation. Angell has found a bend in the 
conductivity-temperatare curve for Ni at 700° C., but the author's results do 


not show such an abnormal point. Up to the critical point the specific — 
resistance of Swedish iron increases with. rise of temperature, the resistance- 
temperature curve being slightly convex towards the axis of temperature. | 
Above the critical temperature the relation is almost linear, If this line be | 
produced backwards, then the difference of its ordinates and those of the * 


observed curvé at any temperature represents the diminution of resistance 
in virtue of the ferromagnetic state. From this point of view, the change of 
_ fésistance due to temperature is parallel to that of magnetisation. The 

resistance-temperature curve for Ni is similar, the critical point indicated 
being 860°C. For the carbon steels, the range of the Al transformation 
differs. With increasing C contact, the magnitude of the transformation 
increases up to about 0:9 %C, and then slowly decreases. During the 
Aci transformation the resistance increases abruptly, and during the Arl it 
decreases, the difference between Acl and Arl points amounting to some 
60 deg. Above the Al point the resistance increases linearly with the 

The Wiedemann-Franz law holds fairly well for all temperatures. Theo- 
idticdlly,. ke should be proportional to the absolute temperature. Except in. 
the case of Swedish iron and two steels of small C content this relation is not 
satisfied, although in all cases the product ke varies linearly with the tem- 
perature. In the case of Ni, the departure from this law is probably 
accounted for by. the presence me ‘the specimen. 


Optical Ammeter, Pp, D. Foote. ‘(Washington Acad. “Sci. 8. 
pp. 77-82, Feb. 19, 1918.)—Suggests the use of a pyrometer lamp for the 


measurement of alternating current. The filament is matched against a 


_ diffusing screen illuminated by a standard lamp, and it is shown that if the 


photometric match is made with an accuracy of 05 %, the current passing 


through the pyrometer filament is determined to-an accuracy of 0°08. %. 

The apparatus is described and illustrated in the paper. . For the deter- 

mination of a current of some value; the bene: 


pp. 219-288, Nov., 1917.)—In previous paper Simidu (Abs. 102:(1918)},has | 
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is passed through them in series, and is raised until a match.of brightness — 
shows °that the desired current value’ has been attained. For. if the 


Characteristic equations of the two lamps be i= a + bt == a’ + d't' then 


407. A Thermocleciréc Standard Cell, A. Moxie. than. I. E. E., “Proc. 


; 87, pp. 57-64, Feb., 1918.)—The principle of fhis secondary standard of e.m.f, 


or of current, is. as follows: The p.d. across a resistance is balanced against 
the thermoelectric e,m.f. of a thermo-couple.. This requires a definite value 
of the current through a filament which is the source of heat to the thermo- 


couple. ‘The thermal e.m.f, varies.as the squate of the current through the 
heating filament, while the drop across the balancing resistance, in series 
with the heating filament, varies directly as the current. 

one critical value of the current,. the thermal, 
potential across the balancing resistance. 


‘The heating filament and thermo-couple are sealed ina bulb. con- 
taining nitrogen ata pressure of about2cm. 

‘Itis stated. that a will) ‘remain constant to at 
least 5 parts in 10,000. . 7 

The temperature: ‘of cell may reduged to. zero by. 


‘ cdoiiig for the balancing resistance a wire having a temperature coefficient 
equal ‘to the temperature coefficient of e.m.f. of the thermo-couple for a 
difference in temperature between the: cold: and hot ends. E, G. 


408. Electromeler for ‘Radio-active I nvestigations, [Miss] H, 


(R.. Akad, Amsterdam, Proc, 20. 5. pp. 1918.)—The 
- jenisation. chamber of the electrometer here described, consists of a brass 
“gylinder of Iditre capacity. Above this, and insulated from it by ebonite, is 


the electrometer proper. This consists of a shallow cylindrical brass box, 


which encloses two needles, One of these is supported by a Pt-wire passing 


through. amberoid insulating plugs to the ionisation space, The second is of 


thin Al, and is supported by a Wollaston wire from a torsion head. A radial 


hole through the ebonite and amberoid insulation allows contact to be made 


with the Pt-wire carrying the fixed needle. The amberoid insulation is 
surrounded by a tubular guard-ring, which can be earthed or insulated as 
* desired. Special arrangements permit a moderately high vacuum to be 
_ maintained in the ionisation chamber, Diagrams are given, together with 2 a 


ALTERNATING CURRENTS. AND. MAGNETISM. 
“400. Suppression of Hysteresis in Iron-Carbon ‘Alleys. c. Ww. 


: waa H. M. Freeman. (Gen. El. Rev. 21. pp. 148-145, Feb,,1918.)—A study 


of the effect caused by superimposing a longitudinal alternating magnetic field 


on a hysteresis cycle that is produced’ by a slowly varying direct-current field. 


The physical properties of the.material under test have been already reported 
fabs Nos. 1617 (1909) and 1588 (1912)]. The samples of iron were 40 cm. 

@ and 0°5 cm. in diam., and the hysteresis cycles, which were registered 
photographically, ‘were all completed i in 4 secs, for each specimen. The max. 
fields ix, rose were 42°8 c.g.s. with direct current and 68:7 with alternating 


current. ‘The’ impressed alternating field causes suppression’ of the hys- 


teresis which isa more or function the Contrary: 
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thiory ‘of Hysteresis ‘Los by Magnetisation. Honda and J. 
} (Tohoku ‘Univ., Sci. Reports, 6. pp. 188-195, Nov., 1917. Tenth 
: soi of the Alloys Research Inst.)—In a previous paper [Abs. 1287 (1916)} 
_ the authors have developed Ewing’s theory of molecular magnetism quantita- 
tively and have satisfactorily accounted for the well-known curves of mag- 
netisation and hysteresis, The effect of temperature on magnetisation has 
also been explained [Abs. 257 (1917)]. In the present paper, starting from §§ @ 
the point of view that the hysteresis loss is the kinetic energy obtained by the a 
molecules during their abrupt rotations, the authors establish theoretically pee. 
that in a cyclic process of magnetisation, the kinetic energy thus obtained is 
equivalent to the area enclosed by the hysteresis loop. It is assumed that, 
with the absence of external field, all the elementary magnets in each com- _ 
plex have the same direction for stable equilibrium, and, consequently, for 
weak magnetising fields, theory shows no hysteresis loss. Butinactualcases 
the elementary magnets on the bounding surfaces of thecomplexesmayplace = ~ 
themselves in directions different from those in the interior. The application 
of a weak magnetising force may cause abrupt rotation of these, and hysteresis = 
“phenomena thus occur with weak fields. Itisthen shown how the lossfora 
given magnetising field may be calculated and the result is in agreement with 
the Steinmetz law. The theoretical deduction in the case of rotating fields 
conforms in character with the well-known experimental curves. Finally the 
hysteresis loss in magnetite is considered and obtained with 
_the experimental conclusions of Quitiner. 


411, Molecular Theory of Ferromagnetic Sidkstabices’ K. Honda and J. 
‘Okubo. (Phys. Rev. 10. pp. 705-742, Dec., 1917.)—An extension of a previous _ 
paper [see Abs. 1287 (1916)], containing sections on the calculation of hys- 
‘teresis loss and on the effect of temperature on magnetisation, GEA, 


, 412. Internal Moment of Momentum in Iron and Nickel. mF Q. Stewart. 
“Phys, Rev. 11. pp. 100-120, Feb., 1918.)—Describes.an experimental verifica- 
tion of the momentum effect in iron and nickel predicted by Richardson in 
(1908 for magnetisable substances, Seventeen iron wires and six nickel wires 
‘were employed, and every wire showed the effect sought for ; moreover, all ao 
the observations agree qualitatively, and show also good quantitative agree- | 
ment. Special care was taken to eliminate disturbing effects, and it was found 
that this elimination was best accomplished if the residual magnetism of the 
wires was used in the experiments, It has usually been assumed in theoretical 
consideration of the Richardson-effect that only the motion of. negative 
- electrons within the atom is concerned. But this assumption leads to an 
internal moment of momentum twice that observed. The observed magnitude 
of this momentum can be accounted for if positive, as well as negative, charges 
are moving within the atom, but in opposite directions. The experimental 
results of Barnett [Abs. 1761 (1915)} and of Einstein and de Haas [Abs. 1128 : 
(1915)] are in qualitative agreement with those here given. It should be a 
_ possible, with the experimental method employed, to observe the Richardson-  —@ 
effect in cobalt and the Heusler and also in [See 
_ Abs. 1266 (1916).] 


418, Magnetic Investigation: the States 


i 
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steels .and.a.cast iron has..been measured. [see Abs, 1892 (1914), 692 (1917)]}. 


‘during: the heating and cooling of specimens in both the annealed- and 
hardened (quenched from 900° C.) conditions, In every case, starting from 
the. anfiealed state the specimens clearly show the AO transformati 
‘indicating the cementite to be in ‘the free state. On heating seve 
quenched specimens there is a gradual increase of magnetisation, showin 
that the dissolved cementite is set free. After heating to 260° C. the AO 
‘transformation reappears, and increases in intensity as the temperature of 
: heating i is increased. It appears that the rejection of cementite from solution 
a mostly effected in the first 400 deg. C. After quenching from 1160° C. the 
cast i iron showed no trace of the cementite change on the subsequent heating, 
showing all the cementite to be in solution. None was set free until the 
specimen had been reheated to’ 880° C. On cooling from 900° C. the AO 
transformation was reduced to about } of its original magnitude, showing that 
much of the cementite had been into its Sonsipent. elements : 
ferrite and graphite. A. H, 
414. Magnelic Investigation of AB As in Pure lron and 


leiles. T. Ishiwara. (Tohoku Univ., Sci. Reports, 6. pp, 183-188, Sept., 
Seventh Report from the Alloys Research Inst.)—The work on the Al 


transformation. [Abs, 692 (1917)} has been: extended to the A8 and A4 trans-_ 


formations by the method described in Abs, 241 (1916). With regard to the 
_ «AB transformation, it was found that 8 to 4 hours were required for the com- 
_ plete transformation, which occurred between 898° and 906° C. on heating and 
between 890° and 900° C. on cooling. These figures are so close that the 
<hange might almost be regarded as areversible one. Comparing the results 
- awith those obtained by Honda and Takagi [Abs. 241 (1916)] close agreement 
_ vexists in the values for the Ar8 point, but more rapid cooling places the Ac8 
(point about 10 deg. higher than the value obtained on very slow cooling. 
_ This indicates that the rate of change of temperature affects the transforma. 
, Mion on cooling to a less degree than it does on heating. 
The A4, or. transformation has been placed at temperatures between 
a ‘ia10° and 1420° C, by various investigators, and it was not quite clear whether 
‘the change occurred at a definite temperature or over a certain temperature 
-gange, Experiments on pure iron and pure steels indicates that above 900° C. 
the susceptibility of y-iron slowly diminishes until at 1895° C, there is a sudden 
‘rise from 26 x 10-* to 87 x 10-*, after which the value again decreases with 
“increase of temperature. On cooling, the Ar4 transformation takes place 
some 10 deg. lower.. The following table sums up the work of the Tohoku 


‘Maboratory on the transformations occurring in iron and 


| marked being Confined: to steels.” 


AZ Mag. transformation of. Aron. 


ap, 


Al, AB, and. A4 may properly be called changes of A0 and 
such changes in the true sense ofthe term. CoA. HEL, 


— 
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RADIOGRAPHY AND. ELECTROPHYSIOLOGY. 


New Radiator Type: of ‘Hot-hathode Ronigen-ray Tube. : 
(Gen, El Rev. 21. pp. 66-60, Jan., 1918.)—The type of tube 


- described was ‘developed specifically for military use in the portable X-ray 
outfits at the Front. ‘Its’ characteristics are’ such, However, that it seems 
ultimately destined to supplant the earlier type of hot-kathode tube for ali 


_ diagnostic work. A study of the situation had shown that the electrical 
‘efficiency of existing portable X-ray generating outfits was low, and that it 


could be very greatly increased if a suitable tube could be made for operating 


directly from the secondary of a high-tensidn transformer without the use of - 


‘any ‘auxiliary rectifying device. The earlier form of the hot-kathode tube 
having a solid tungsten target is capable of rectifying its own current, but 

only for such amounts of energy as do not heat the focal spot toa tempera- 
ture approximating that of the kathode spiral. So soon, however, as any part 


of the focal spot is heated to a sufficiently high temperature, it emits‘electcons _ 


copiously, and therefore, when supplied from a source of alternating potential, 
it permits so-called “inverse” current to pass. The inverse kathode-ray 
stream comes out from the focal spot.in a direction perpendicular. to the face 


of the target and proceeds, in the form of a narrow pencil, straight tothe 


Blass wall of the bulb, close to and slightly behind the kathode. The glass at 


the spot fluoresces vigorously, becomes locally heated and cracks. The local 
heating of the glass, attendant upon overloading a tube which is running on. 


alternating current, can be. prevented by making the kathode focusing device 
of some refractory metal such as molybdenum or tungsten, and so locating 


this in the tube that it intercepts the “ inverse” kathode-ray stream. While - 


this method. has proved exceedingly useful as a safety device when such a 
_ tube is to be used on alternating current, it does not appreciably increase its 
 €apacity, for it would obviously be undesirable to have the kathode focusing- 


device giving off X-rays under such bombardment. The essential condition - 


to be fulfilled was that heat should be more rapidly--withdrawn from the focal 


spot. Experiment showed that the most effective simple method consisted in ae 
providing a target having a large heat capacity and high heat conductivity, 
and then in arranging to cool this mass of metal effectively during the interval _ 


‘between radiographic exposures. It is very important that the target should 
‘be cold at the start of each exposure. These considerations finally led fo the 


anode being designed as follows: The anode stem consists of a solid bar of 


Cu 16 cm. in diam. which is brought out through the glass of the anode arm 
to the copper radiator. The head of the anode consists of a mass of specially 


purified copper which i is first cast in vacuum on to a tungsten button and is 


then electrically welded to the stem. The tungsten button, which is destined 


to receive the kathode-ray bombardment is 25 mm. thick and 9°5 mm: in 
diam. The complete target; with radiator, weighs 860 gm. and has @ heat . 


capacity of 81 cals. per 1 deg. C., while the present standard solid tungsten 
target, complete with molybdenum stem and iron supporting tube, has a heat 


capacity of less than 10 cals.. Because of its greater heat capacity, it takes _ 
much longer to heatthe radiator.type of target.to a given temperature than 


it does the solid ‘tungsten target. What is much ‘more important, however, 
~ is thé fact that. between radiographic exposures the target in the new tube 
cools comparatively rapidly owing to the larger copper stem arid the radiator. 


In the new radiator type of tube by far the greatest part of the energy imparted | | 


_to the target is conducted to the radiator. It, therefore, becomes possible to 


make the glass bulb very small. ben portable work a diam. of 9'6 cm. has ee 
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been standardised, ‘Phe exhausting” of a thbe id a task. It is 
- found that in this tube the temperature of the focal spot can be raised to that 
of the kathode spiral and even brought to the melting-point, while the tube 

is operating on alternating current, without the tube allowing any appre- 
ciable “ inverse.” current to pass. Iti is suggested that this may probably be-due 
to. oxygen remaining in the tungsten target.. A lead glass protective shield is. - 
described. The advantages which this new type of shield possesses over the 
earlier type for diagnostic work are the following: (1) It can be used to rectify 
its own current under conditions of service which are severer than would be 
permissible with the earlier type-of hot-kathode tube having the same size of 
focal spot. (2) The bulb can be smaller than is permissible with the earlier 
type handling the same amount of energy. (8) On alternating or rectified: 
current it will carry the max. allowable energy for a much longer time. (4) It 
can have, even for heavy duty, a close-fitting tube-shield. _ 2 iy TG. 


416. Dosimeter in X-ray Therapy, Choice of the Best Radiation. BH. 
3 Guilieminot. (Comptes Rendus, 165. pp. 672-674, Nov, 12, 1917.)}—This 
_ paper deals essentially with practical matters, in particular the choice of 
_ the most suitable radiations for different purposes. Two cases are considered 
' #n detail; (1) Superficial lesions, (2) Deep-seated lesions with healthy skin. In 
connection with the latter a table is given for efficacy 25 at the level of the 
- . Malpighian layers, (a) the dose corresponding to the various incident radia- 
_ tions and (6) the efficaceous doses acting at different depths under such | 
conditions. The important question of the suitable filtration of the radiation. 
so as not to injure superficial or more Bg cettty tissues is briefly considered. 
{See also Abs. 807 (1918).] 3 


ae Médicale, 25. pp. 496-515, Nov., 1917.)—-This apparatus has been called an. 
- erthodiascope, because by its means it is possible to mark upon the skin, the- 
_ orthogonal projection of an internal organ or foreign substance situated in the: 
body. Itis nota novelty, since it has beenin use since August, 1914, but a full 
account of its parts and of the method of using itis now given. A, E, G. 


418. Localisation of Projectiles, A Special Compass. ‘Angebaud. 
a (Archives d’El. Médicale, 25, pp. 587-649, Dec., 1917.)—The arrangements 
— ~-__.. here described have been in use since 1914. The radiological table is of 
special construction although not unique : the arrangements in connection 

“with the screen form the principal feature of this method, This part is dealt 

_ with in detail, as is also the method of using the apparatus. A special form of 

- compass for use in localising aaa is illustrated and the method of 


Médicale, 26. pp. 9-17, Jan.; 1918. read before the Acad. de Médecine.) 


~-This apparatus, which is based: upon the method of localisation by double 

_ image ona non-graduated screen, is described in detail and its use thoroughly 

. explained by means of a comprehensive Series of diagrams. It is possible- 
by its aid to make’ several localisations before operating ; further, it secures. 

A E. 
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420. A Silica-glass Mercury Still, j. C. Hostetter and R. B. Bontaai. 
! (Washington Acad, Sci., J. 8. pp. 11-16, Jan. 4, 1918.)—The stills are for heat- 
ing from the lamp circuit. Stills of ordinary glass and even of combustion 


glass had, at the Geophysical Laboratory, failed in several instances, ame 


when the pressure in the mains went up a few volts, the glass had softened 
and collapsed ; in one case the tube had not been flattened, but had yielded 
symmetrically all round, producing a figure with three cusps separated by 
angles of 120°. The still is a cup, 110 mm. high, 18 mm, diameter, placed at 
the top of a tube 720 mm. high, 8 mm. in diam. (5 mm. would be preferable), 
and surrounded by an alundum cylinder on which nichrome wire is wound; 
the cup is joined, through its bent neck, to the vertical condenser tube, 18 mm 
_ ‘wide, which is connected below with another vertical tube, 840 mm. high, and 
above with a suction pump giving pressures of less than 1 cm. of mercury, 
_ All the parts are made of silica-glass, which must be transparent i in the case 
_ of the high tubes so that the mercury level can be watched. The mercury 
should previously be purified, and this can be doné after-H. Leffman, by 
A ‘B. 


The of the and Solid Volume Curves. Absolute 
Zero. G. Le Bas. (Chem. News, 116, pp. 807-808, Dec, 28, 1917.)—The 


author shows that in the case of tin-lead alloy (SnsPb), phosphorus (white), 


the higher paraffins, and, generally, the, specific. volume-temperature curves 
for the solid and liquid converge to absolute zero. As it has been shown that 


the specific heats of compounds vary in a similar manner to that of volumes, 


it may be possible, eventually, to compare the energy content of the atoms 
from absolute zero with the atomic volumes and possibly to find a law 
connecting the two. This would lead to an exact iB dictation of the 
kinetic conditions ruling in molecules, F 


- 


422. Notes on the Annealing of Glass. s. English and w. E. 
(Clem: News, 117. pp. 68-59, Feb. 1, 1918. Paper read before the Soc. of 
Glass Technology, Jan. 16, 1918. kinds of glass were heated to remove 

strains; in one case the strains disappeared rapidly at 620° C., in the other 
at 460°, Annealing was completed, in one case; at 700° in 6} hours, at 425° 
in 2} hours, at 450° in 12 minutes, In these experiments expensive labora- 
tory apparatus was used. In practice it is sufficient to watch the temperature, 
at which a rod of the glass, 4 ft. long, 7 mm. in diam., begins to bend rapidly 
without softening ; the temperature observed is the suitable annealing tem- 
— Cooling curves of glasses in the lear were also discussed. H. B. 


423. Preparation of Pure Metals. Mylius. f. Elektrochem, 
98: pp. 162-158; Disc., 153-154, May 1, 1917. Zeits. Instrumefitenk., 
Beib. 28. and 24, 177-179, Dec. 15, 1917.) —The commercial terms “ pure,” 
“purissimum,” etc., being objectionable, the author proposes to distinguish 
‘substances as of first, second . . . sixth grade, according as they contain 
1 part of total impurity in 10, 10° . . . 10°. In the case of water the six grades 
would be represented by water froin the Ocean, the Baltic, wells, rain, distil- 
dation, and conductivity water. Analyses become very difficult with higher 


purity, and it — be advisable to extract impurities netore the nore or to : 
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them purposely for easier determination. ways of 


_ “normalised” metals of the grades are mentioned ; zinc. cadmium, and lead ~~ 
the fourth grade (0°01 %). are supplied by: ‘on the insti- | 


of the Reichsanstalt. ALB. 


a4, “Effect of the Presence Of a Small Amount of Copper in a edium, Carbon 
Hayward and A. B. Johnston. (Am. Inst, Mining Eng. 
Bull. No. 188. pp. 159-167, Jan., 1918.)—The mechanical properties of two 
steels containing respectively C 088%, P 0°012 %, Mn 057%, S 0080 % 
Cu 086 % and C 0°865 %, P 0-058 %, Mn 0:59 %, S 0-048 %, and Cu 0:080 %, 
have been compared in various heat-treated conditions. In all conditions the 
high-copper steel shows a marked ‘superiority over the low-copper steel. 


"Phe high-copper steels show higher values for the yield-point, ultimate stress. 


and teduction of area, but a slightly lower value for the elongation, than the 
low-copper steel. Hardness tests by both the Brinell and Shore methods 
- Show the high-copper steel in all tests to be harder than the low-copper 


~ steels; while at the same time the former steel gives appreciably higher 


values under the Charpy impact test. ARR the behaviour of Cu 
resembles that of Ni in steel. A. H. 


Note on the of Pure between 
and Ar2. W. J. Brooke and F. F. Hunting. (Iron and Steel Inst., J. 96, — 
pp. 288-289; Disc. and Corres., 240-250, 1917. Engineering, 104. pp. 582— 


- 684, Nov. 6, 1917.)}—The Shelton Iron, Steel and Coal Co., Ltd., have suc- 


ceeded in producing a basic open-hearth steel, known as “ Armco Iron/ 

- which has a guaranteed purity of 99°84% Fe. However, the material 
‘shows a characteristic red-shortness when mechanically treated between 
800° and 900°C., while outside these limits of temperature it possesses 
extraordinarily high ductility and malleability. The brittleness is much 
more marked on cooling than on heating. Tensile tests made on specimens _ 
quenched from various temperatures between 1040° and 575° showed no 
signs of brittleness, but specimens quenched between 800° and 900° C. gave 


_._Gbystalline fracture whilst outside this range the fractures are fibrous. 


- Microstructures of the specimens quenched outside the range showed either 

y Or a Structure, but in the zone between Ar3 and Ar2 a peculiar eutectoid 
eaicirs appeared between the grains. The red-shortness is attributed to 
this constituent but confirmatory evidence. has not yet been obtained. 
Swedish iron showed similar phenomena, but in an iron containing 0:06 % C, 
and 0°10 % Mn, the brittleness was lacking, Tentatively, the authors advance 


the explanation that iron of such relative purity possesses the property of 


rejecting from solution between Ar8 and Ar2 a eutectoid probably com- 
posed of carbide, phosphide, sulphide, and oxide of iron with, probably, 


F, C. A. H. 

and F. Rogers. (Iron and Steel Inst., J. 96. pp. 209-218 ; Disc. and Corres., 
_ 219-981, 1917. Engineering, 104. pp. 855-857, Oct. 5, 1917.)—Gives full 
details of an investigation carried out with a view of determining the general 
quality and uniformity of a 40-tom charge of steel from an acid open-hearth 
furnace, The results include analyses of pit samples taken immediately 
before*casting each ingot, analyses of the top, middle, and bottom billet from 


each ingot and tensile and Brinell | tents of the ame, with 
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96, pp. 121-128 ; Disc, and Corres:, 120-185; 1917: Engineering, 104.’ 
Pp. 8804882>; ‘Disc.,:824, Sept, 28, 1917:)—The behaviour of cast iton when: 


subjected to héut, so far as it is concerted with the deterioration of liners; 
- pistons, and valve chambers of cylinders, is dealt with. These cylinder’ 
coniponeénts, which are subjected to ‘the direct influence of heat; crack; and: 

in the ordinary gas the centre Of the mead” 


a température of 650° to 700°C., and the inner surface in the centre 
| in a Diesel engine probably ‘reaches 900° to 950°C, 
A series of analyses are given of a cracked Diesel-engine cylinder’ thea: 


stiow that ‘the only change attributablé'to the’ is bee conversion of the: 
combined carbon into graphite’carbon. 


A’ series of analyses is also given’ to show the effect of 


| the condition of the carbon in grey cast iron. The results given show that 


the effect of heating to 750° for two hours, followed by quenching in water, = 


is to convert the whole ‘of the combined carbon into the graphite state.” 


microscopical structure of ‘the iron from a cracked 


after heat-treatment, 

The author considers’ that the of Dikes platen: 
tole {apart from the cases of mechanically defective re can as a general: 


"428, Time. Effect i in A E. Bellis. (An. Inst, ‘Mining 
Bull. No. 184. pp. 881-838, 1918, }—Shows that the time effect in 
reheating certain steels below the critical range is very tnarked, and As most : 
important when a max. drawing effect is desired, in which case the highest. a 
physical properties and ease of. machining are important. considerations, ae 
The following table shows some of the results obtained; the time required, == 
in the reheating for the work to come to. temperature was not counted and * 
was about 20 to 80 mins. The steel was of the following composition ; C 0°54, i: 

“Plastic limit, ibs. per sq. in... 69,800 117,450 116,800 4 


Tensile strength, Ibs. per in... 182,500 “181,750 


“420, The Erosion of Guns. H. M. Howe. 


Bull, No, 184. pp. 885-990, Feb., 1918.)—The paper deals with the hardening 


of the bere of guns due to its rapid cooling by the outer metal ; the cumulative _ 
cracking of the bore, and the possible palliatives of erosion. The explana- — 
tions of the various phenomena are based briefly on a hypothetical “ om: 7 


| eng cycle,’ or course of heating and expansion in each round, 


“The conclusions are based largely on the results of examination of two i 
rings cut from an eroded Adin. Hiner: containing 088, Ma 0-856, 


281%. 
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| Atany section the cycle begins with the passage of the driving’ band. of 
the projectile, from which the lips of each crack hardened in the preceding’ 
- round, cuts off some copper and seals itself. Next comes extremely rapid. 
heating, expansion and closing of the cracks, with extrusion of much of the 
_ copper, A thin layer of the bore-face is melted and swept forward by the 
~ gush of the gases, the metal removed from any one section being replaced in 
part by that swept forward from rear sections, keeping all cracks sealed till 
the bore-face metal again hardens. With this probably goes the entrain- 
ment of some of the molten ment as a mist, its ary bemiorst from the gun, | 
and choke-boring. 3 
In the heating périod s some of the initially distinct particles of ferrite and 
cementite adjoining the bore-face form-austenite. The following cooling 
by conduction into the cold outer metal is so rapid that this austenite is 
caught in the state of martensite and is thus hardened. It is next annealed 
during the heating period of the next round, and in part eroded and re- 
hardened in the following cooling, The thickness of the hardened layer 
increases from round to round. There appears to no of the 
bore-face by the powder gases. 
The hardening may hasten erosion Ae: causing particles i flake off feom 
: the bore-face, while it is heating up... 7 
Cracks are caused by the fact during the of 


layer which has been fluid or, at least, pasty, cools, and hence. contracts 


much more than the outer and cooler layer with which it is integrally 
united, and thus becomes stretched beyond its ability to retain continuity. 


f - The copper stopping of each crack and the oxidation of its sides during the 


_ period of contraction cause the cracking to be cumulative, so the total width _ 
the cracks is about 10 times that to the contraction 
| in a single round. 
The cracking of the bore probably neither hastens erosion nor weakens 
the gun. 
The temperature of the metal eroded probably rises to the solidus if not 
to the liquidus, but some of the metal eroded is probably between the solidus 
and a lower temperature—that of erodible mobility. Volatilisation probably 
does not contribute greatly to erosion. — 
 White-hardness and also great thermal conductivity, specific heat, and 
density, should lessen erosion. Suggested methods of lessening erosion 
are :—({1) To reduce the temperature by devising an explosive which will 
deliver more of its energy as pressure and less as heat. (2) By lubrication— 


for example, with graphite. (8) By devising ready means of drawing and 


replacing the gun liner. This seems the most promising means. (4) By 
using a less erodible metal. Though experiments with other alloys of high 
melting-point should be tried the prospect of success is not great, because 
the available metals less fusible than iron yield metals more fusible than it is 
| itself, and which are difficult to machine, costly, and prone to oxidise, 
_ Phe success of manganese steel in pipe balls, in resisting conditions 
élosely like of - suggests of 
with Me O. B. 


as a Method. of Analysts Mixed Crystal 
Alloys. G. Borelius. (Ann. d, Physik, 53. 16, pp. 615-628, Feb. 1, 1918. )—- 
Among alloys of Au, Ag, Cu; Pt, Pd, Ni; Ir, Rh, Co; Fe and Mn are series 
with» mixed crystal formation, and investigations by various observers have 
shown that the thermal and electrical conductivities in their eee 
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been proposed for the thermoelectric properties of such alloys; The'present 


author has. measured the Peltier-effect against copper,.of alloys of Pd-Ag, 


Pd-Au, and Pd-Pt, and is led. to the conclusion that the catenary law does 

not hold... The thermoelectric force, for. these same alloys, has previously 
been measured by Geibel, and some of the results are included in the paper, 
supporting the author in the following. conclusions :—-(1) In the series of: 
alloys investigated, forming mixed crystals, the curve showing the dependence: 


we of both Peltier heat.and thermoelectric force on atomic concentration is: | 


made up of straight line portions. (2) The intersection of. these ‘straight. 
lines always corresponds to a simple percentage of the constituents. Further 
evidence, conforming to this view, is also obtained from data available by. 
‘other abservers.on Ni-Cu alloys,..The: linear variation of the Peltier heat: 
with atomic concentration would present. a difficulty to the ordinary elec- 


481. Note on - the rete Chemical J. 
McBain. (Faraday Soc., Trans. 18: pp. 1-2, Dec., 1917. )—Equations repre- 
_ senting rate of reaction may be written in the form ’# = 1/t (remainder of the 
expression). In this note the author proposes to set & always equal to unity 
ty to choose the unit of time accordingly. The equation then ‘simplifies. 

to t==(remainder’ of expression). In this way we avoid the use of small 
decimals and the “unit of time” gives a direct idea of the rate‘of teaction. 
Thus ¢= 68 mins. means that if the concentration is kept at unity it will take’ 


8 mins. for l- gm.-mol. of the substance to react. In the case of monomole- 


cular reactions the new “ unit of time” gives the time required for the reac-” 
tion to go to the extent of 68°2 %. Further; if multiplied by the natural 


W. Swientoslawski. (Am. Chem. Soc., J. 89. pp. 2695-2600, Dec., 1917.)— 
In 1908 Emil Fischer and Wrede expressed the heats of ‘combustion of 
benzoic acid and of cane-sugar in kilojoules, in accordance with the calori- 
‘metric measurements of Jaeger and v. Steinwehr. The author and Popvo then 
tedetermined the heat capacity of the Peters’ bomb of the Thermal Labora- 
tory at Moscow, and found values smaller by about 0:5 % than those of Fischer 
and Wrede. The discrepancy was discussed in Berlin by the author and the 
“others in June, 1914, but not as to the question whether the values should be’ 
expressed in kilojoules, about which there is some international uncertainty, 
or in calories. Cane-sugart’ is less suitable than benzoic acid, because it is _ 
-hygroscopic, has a low heat of combustion, and is difficult to ignite when dry. | 
Meanwhile H. C. Dickinson (Bureau of Standards, Sei. Papers, No. 286) pub- 
lished values agreeing as to benzoic acid exactly with Wrede (6828 cals.), whilst 
the author’s value is 6811 cals. ; but Dickinson agrees with the author as to the 
heat capacity of the Peters’ bomb, determined by different methods. The 

author makes definite proposals, to be submitted to the next International 
‘Congress, as to the selection of a standard substance and a standard bomb 
method, Meanwhile he suggests for acceptance the following values for the 
heat of combustion of 1 gm. (weighed in air) in cals, at sh 3 ee 
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Ut. A Study Dilute Solutions: of Potassium Chloride (by 
J. Weiland): Two Laws: Governing the lonisalion Equilibrium 
_ Electrelytes in Dilute Solutions, and a New Rule, by means of which the Equiva- 
dent. Conductance ai Infinite Dilution can be determined from a Single Con-- 
_ductance Measurement, W.-Washburn. (Am. Chem: Soc., J.'40.° 


Equivalent Conductance: of Electrolytes in. Dilute: Aqueouis: Solution. 
‘The Water Correction, Wl. The Extrapolation of Conductivity Data to Zero 


pp, 106-168, Jan., 1918.)—I. In the first of this series of papers, the author 


. discusses the question of the “ water correction” applied to the conductance: 


of very dilute salt solutions, and points out that this “water correction” may 
amount to 10% of the conductivity of the salt at a concentration of 0:0001 N. 


to as 1000 % of the conductivity at 0000001 N, Apart from the: 
‘magnitude of the correction, doubt also exists as to the proper method of 
applying it, owing to lack of knowledge of the exact nature-and amounts of 


the impurities ‘present in the conductivity water. Moreover; the conductivity 
of water exposed to the atmosphere by no means remains constant. After: 
discussing an improved method of “correcting” the conductivity of dilute 
solutions of salts of strong acids.and_ bases, the author concludes that ‘the 


fo only possible method of securing really dependable Ay values in the case of 
Salts of weak acids or bases (and consequently for determining. the anion. 


conductances of these weak acids and bases) is to employ “‘ultra-pure con-- 
ductivity water” in making the measurements at. high dilutions. In sum, 


ke the author does not approve of the use of ‘equilibrium water” (water in: 


contact with the for. true specific. 


dilutions,» 


the paper of. the series, the author the 


- = ‘methods hitherto employed by Kohlrausch, A. A, Noyes, Kraus, and Bates, of 


finding the conductivity at zero. concentration.. These methods have been 


- Carried out by fitting some empirical function to the observed values over at — 
Teast the lowest portion of the concentration range open to measurement, 


and then employing this function (expressed either graphically or in the form _ 


of an equation) for determining Ao. A comparison of the values obtained 
from the different functions employed, as well. as a comparison of the 


arguments advanced by the authors of these functions in support of ‘the: 


: values deduced. by them, brings out in a rather striking manner the general 
. ntrustworthiness of most of the methods heretofore employed. The author- 


therefore introduces a new graphical method of extrapolation, which consists. 
in plotting values of Kz, the. mass-action expression, against corresponding: 
values of the concentration, employing different assumed values of Ap and 
rejecting those values which cause the curve in dilute solutions to exhibit 


fadical changes in direction. By employing this. method it is possible to 
determine the value of Av with a precision of 0°01 %, provided the con~ 


ductance data are as accurate as and extend at. as a 
concentration as 0:00002 N. 
In the third paper, H. J. Weiland a of 


age ‘ultra-pure conductivity water” by distilling water from a quartz still, and. 


at the same'time passing a stream of carefully purified air through the water. 
In this way. water having a conductivity of 0:05 to 0:07 x 10-* reciprocal. 
ohms, could readily be obtained. Such water can be kept in a quartz-cell 
practically unchanged as long as 12 hours, provided a stream of purified air 


. is kept slowly bubbling through it. Using this water, the author has deter- 


mined the conductivity of solutions of potassium chloride ranging in con-. 
centration from 0-00002 N to 0001 N. Adsorption of ‘salt on ” walls of 
VOL. XX1.—A,—1918, 
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eat was determined and allowed “The valued of round 
trations are given i in the following table, the temperature being ileal The 


0°00 129-64 10 0-0 0-020 + 0:001 
001 | | | 
25902, | 12951, | 0909 0000. | 0°020rs 
0-08 88888, | 12944, | 0:00lm | 0020s 
004 51758. | 19938, | 0-001 | 0.020c. 
0°05 4660) 129°382, | O99%s {| 0002,' | 0020, 
0:06 T1664, | | 0997s | 0-002 
07 9:0487, | 129019, | 09965 | 0008, 
0-08 10°380, | 129°18, | 0-996 0:008x, | 0:020s 
11:617, | 129°08, | 09566, | 0:0048, | 0-020, 
0°10 12°002, | 129°02, | 0°9952% | 0:0047, | 00210, 
0°20 25°7856, | 128°67, | 09925, | 00074, | 00265, 
0-30 88°585; | 12845, | 09908, | 00001, | 00821, 
040 . 51-207 |. 128-24, | 09802, | 00107, | 0:0868;. 
0:50 64 198-04, | 09877, | 00192, | 00807, 
76721, | 127°86; | 09863, | 00186, | 00427, 
0°70: 89°397, | 127-71) | 09851, | 06-0148, | 00456, — 
080. 10204, 197°55, | 09888, | 00161, | 00480, 
090 | 11466 | 12740) | 00827, | 00172, | 0°0508, 
127-25, | 127-25, | 008165 0°0524, 


“The ‘yaine of Ae was. found be 12064 as an ‘of four ‘deter- 


minations, The mass action “constant,” Ke, was found. to approach a 


constant value as the solution becomes sufficiently dilute. The. limiting 
value at zero concentration was found to be 0020+ 0-001. The empirical 
equations of Bates and of Kraus, employed. to express the relation between. 
equivalent conductance and concentration, have been tested between the 
concentrations zero and 00001 N, and have been found not. to be capable ‘of 
expressing the conductivity data throughout this range. 
TV. In the last paper of the series, the author states the following two 


laws : (1) In sufficiently dilute solutions (i.¢. for most practical purposes below — | 


C= 0° 0001 N) all uni-univalent salts of strong acids and bases obey the 


mass-action law, and all of them have the same ionisation constant. (2) In 


sufficiently dilute solution the values of the mass-action expression (and hence: 
also.the degrees of ionisation) for all such salts are identical, the identity.in. 
the case of any two salts persisting up to higher concentrations, the more 
nearly the salts under comparison resemble each other, and in any case 


persisting, within the experimental error of the data now available, up to ) 


C=0-0002 N for all salts which have been carefully measured below this. 
concentration. In the case of two-salts such as potassium chloride and 
A bromide, which resemble: each other very closely, this identity persists up 

as high as 0°005.N,.. The author also deduces a general rule for determining 


the Ay values from ta single conductance.experiment. at C=Q0001N, | 
namely, the A» value for every uni-univalent. salt of a strong acid and base = «ss 
at 18°, is 1:00475 times the value of the equivalent conductance at OOOOLN “| 


VOL. 1018. 
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equation of Kraus and Bray. 


SCIENCE ABSTRACTS, 


ere 4C/Ks). By-means of-this equation the author has calculated. the 
following, values of Ay: NaCl, 108°57; LiCl, 9842; RbCl, 1829; NaNO» 
104-95 ; KNOs, 126°02 ; LiNO,, 94°78 ; CoCl, 182°90 ; KBr, 181:71 ; KI, 180665 ; 
KSCN, 120°8 ; KIO,, 98°12 ; AgNOs, 115°6 ; KC10s, 119°25 ; KBrOy, 112°0 + 0:1 ; 

NalOs, 77°05 ; LilO;, 66°92. A table is on given illustrating Kohlrausch’s 
law of the independent migration of ions, and the following ionic ‘con- 
ductances at 18° have been calculated: K, 6430; Na, 46°23 ; Li, 88°07; 
Rb, 67°6 ; Cs, 67°56 ; Ag, 58°9; Cl, 65:34; NOs, 61°71 ; 


66°35 ; SCN, 56°65 ; 54°95; BrOs, 47°7. A. F. 


Electrical Conductance of Solutions H. Derby. 


(Am. Chem. Soc., J. 40. pp. 847-856, Feb., 1918.)—Using the Kohlrausch — 
method, the author has determined the conductance of solutions of triethyl- — 
- ammonium chloride in bromine at 18°. These conductance values, are 


found to be greater than those of any of the compounds studied by Plotnikov 
(e.g. iodine bromide and phosphorus pentabromide).. The values of the 
constants m and D in the expression used by Kraus and Bray [Abs, 785 (1914)], 
(cy¥/c(1 — y) = D (cy)” + K, are in fair agreement with those usually found 
for solutions with different solvents, and the Pecan, follows the dilution 


485: Réle of Ulira-violet Light in: Chemical D. Berthelot. 


_ {J. de Physique, 7. pp. 10-86, Jan.-Feb., 1917. Paper read before the Soc. 
' franc. de Physique.)—In this general article the author gives an excellent 
‘account of photochemical action. The real reason for the preponderating 
importance of ultra-violet light in photochemical action is that although these 


rays are invisible to our eyes they represent the most intense energetic 


quality of light. In fact, the frequency of vibration plays, in respect of 
radiant energy, the role of potential {or the intensity factor) which tem- 
- perature plays in respect of heat energy. We have, therefore, a photo- 


chemistry of high vibration f requency, just as we have a thermochemistry of 


_ high temperatures, and there is a striking parallelism between the two. In 


fact the chemical effects of high temperatures can be reproduced by light 


of sufficiently rapid vibration. Elevation of the frequency cannot only act 
catalytically but can also displace the equilibrium. For the purpose of 
_ measuring the chemical activity of the ultra-violet rays, the author has intro- 
_ duced a new actinometer which depends on the décomposition, with produc- _ 


tion of carbonic oxide, of ketoses, such as laevulose. By means of this 


actinometér the gradual deterioration of mercury lamps has been followed. 


This deterioration has been found to be due to a fine deposit of amorphous 
‘carbon on the walls of the lamp, whereby the shorter and more active rays 


‘are cut off. By means of ultra-violet light of high frequency endothermic 


‘syntheses can be carried out, such as the production of carbohydrates from 


carbon dioxide and water-vapour. Other syntheses can also be effected by 


means of the ultra-violet rays of high frequency, and the author has succeeded 


in synthesising a new compound, CO(CN), by this means. Decompositions, 


‘similarly, can be effected, and the principal types o fermentation reactions 
can be carried out. 


438. The Properties wat Mixed Liquids, ‘eid The Mixtures. I, 
L, R.-Morgan and M{iary] A. Griggs. (Am. Chem. Soc., J. 89. 
pp. 2261-2275, Nov., 1917.)—{1) From the surface tensions determined by the 
drop-weight method of 24 homogeneous mixtures in various proportions and 
at two temperatures, it was found that 10 follow law of 
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weights 1,, 1, etc., is equal to 1 gm.). Of these mixtures, 6 were of two 
constituents, 2 of three, 1 of four, and 1 of five, (2) Whenever variations 
appear (the other 14 mixtures) the observed value is invariably less than that 
ealculated from the law. These deviations increase in magnitude with 
_ increased temperature, and are always at a maximum at both temperatures 
for that mixture which contains equal weights (in gm.) of the constituents. 


_ (8) Although the deviations might be due to the magnitude of the difference 


in the surface-tension values of the constituents when pure, the effect is 
probably negligible and merges into the more important factor—the nature 
of the constituent. An example of this is chlorobenzene, which renders. 
every mixture of which it forms a part abnormal. The deviation of a com- 

‘plex mixture is not a summation of the deviations of the pairs of liquids of 
which it could be made, but is of the same order as these. (4) It is shown 
that chemical interaction for binary mixtures could not be the catise of the - 
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max. deviation invariably found at a composition of mixture of 60% by = 


weight of the two constituents, whereas this behaviour is shown to be exactly 
that which might be expected if the one liquid by its simple physical presence 
influenced the value of the’ property of the other (or if each affected the — 
other), and the conclusion is consequently drawn that the mixture law 
considered is a rigid law, provided no chemical interaction takes place 
between the constituents, and neither liquid influences the value of the 
property of the other. The effect of this latter action is invariably to _ 
produce the max. deviation at a 50 % mixture by of the two 
cons tituents. 
The Law of Mixtures. 11. J. a R. ‘Morgan’ and A. J. Scarlett, Jr. 

(Am. Chem. Soc., J. 89. pp. 2275-2298, Nov., 1917.)}—The authors have made a 
complete survey, by the drop-weight method, of the surface tensions of the — 
following ten binary liquid mixtures, in a number of different relative 
concentrations of constituents, .at several temperatures: water- -acetone, 
acetone-ethyl alcohol, phenol-acetone, phenol-ethyl alcohol, benzene-acetic 
acid, benzene-ethyl alcohol, benzene-methyl alcohol, acetone-methy! alcohol, 
ethyl alcohol-methyl alcohol, benzene-phenol. The curves representing the 
variation in surface tension with concentration are in general without 
maxima or minima, but the benzene-acetic acid mixtures show a minimum, 
and acetone-cthyl alcohol and acetone-methyl. alcohol show maxima. The 
comparison of the observed results of the various mixtures with the values 
calculated from the mixture law of Morgan and Griggs (see I.) leads to very 
interesting and important results here. According to the deviations of the 
directly observed results from those calculated by this mixture law, the ten 
systems studied by the authors fall naturally into three groups: (a4) The 
systems giving observed values smaller than the calculated one. This is 
_ found with water-acetone, phenol-acetone, phenol-ethyl alcohol, benzene- 
acetic acid, benzene-ethyl alcohol, benzene-methyl alcohol, and benzene- 
phenol. (6) Systems giving observed values larger than those calculated 
given by acetone-ethyl alcohol and acetone-methyl alcohol. (c) Systems 
which exhibit little or no deviation from the mixture law. Shown by ethyl — 
alcohol-methyl alcohol at 80°. - This system is so far unique, for it exhibits a 
slight positive deviation at 0°, no deviation at 80°, and a small negative devia- 
tion at 60°. The position (and magnitude) of the max, deviation from the 
mixture law found when the deviation is plotted against the concentration of 
one constituent in gm. per hundred of the mixture divides the systems into 
two classes. In one class, the max. deviation, always ‘very small, is found for 
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a mixture. containing 60 % of, each: constituent, the 


not being expressible in even. molecular weights. of the constituents... The 
only. explanation of. this is that. the. behaviour is. due. to the. physical, not 
- chemical, effect of the one liquid on the other... Systems ofthe other class 
exhibit a max. deviation, usually large, and at some concentration other than 
50 %, and which corresponds always with some simple and. even relation, of 
the molecular weights of the constituents, i.c..corresponds with a definite 
chemical formula. The molecular compounds found to exist in liquids by 
the work of the authors on. the basis of the theory of Denison ane 
(CHs):CO . 10H,0 ; 2(CsH;OH). (CHs)CO ; CsH,OH . 2(C3H,OH) ; 
2(CHs. COOH); C,HsOH ; CoH, CHsOH 
and H).8(CsHs). The compound between benzene and 
‘to the existence of which the authors’ work points, is of interest when con- 
sidered in the light of the results of other methods which lead to the 
-eonclusion that acetic acid is always doubly polymerised in benzene solution ; 
andthe evidence pointing to such a compound. gives a more advanced point 
of view on the process which has been in asa 


487. Depolarisation Sulphur Dioxide. de K. and 
A. P, Sullivan, (Met. and Chem. Eng. 18. pp. 178-179, Feb. 15, 1918.) — 
The object of the present. investigation was to determine how much the 
_ ‘voltage is lowered at the anode of a cell containing sulphuric acid or copper 
sulphate as electrolyte, when SO, is present. The apparatus used consisted 
of a divided cell, the inner porous pot containing the anode, Sulphur 
dioxide was passed continuously through the anolyte and. the apparatus was 


= kept cool by being placed in a cooling vessel... The potential of the anode 


‘was measured by being connected with a hydrogen-sulphuric acid electrode. 
In making an’experiment a constant current was passed through the cell and 
the anode potential measured over a period of 20-30 minutes, no SO, being 
| passed through the anolyte. This was done for a range of current densities 
varying from 1°25 to 10 amps./dm.’. Then a similar series of runs was made 
with SO, passing through the anolyte, it being assumed that when the 


ae potential became constant the solution was saturated and the max. depolarisa- : 


tion had been reached. 

~ Using a smooth Pt anode and 10 9%, sulphuric acid or 165 % copper 
sulphate as anolyte, there is a reduction in voltage of about 1°5 volts if a 
certain current density is not exceeded. This current density is between 7'5 
and 10 amps./dm.’ for sulphuric acid and is less than 75 amps./din for 
copper sulphate, Above these current densities depolarisation did not take 
_place. With an anode of “duriron” the depolarisation is not so great, being of 
the order of 1:10-1:16 volis, The fact that the extent of the depolarisation 
depends on the nature of the anode will explain the somewhat different 
figures obtained by M. R, 16. p. 178, when using an 
anode of platinum black. T.S.P. 


"488. Potential of the ‘Bromine Electrode Free of Dilution ‘of 
‘thiareees Bromide ; Distribution of Bromine between several Phases. G. N. 
‘Lewis and H. Storch. (Am. Chem. Soc., J. 89. pp. 2544-2554, Dec., 1917.) 
‘—The potential of the bromine electrode has been studied in’ much detail — 
by Boericke, but unfortunately, as in most of the earlier investigations of 
: electromotive force, the use of concentrated solutions, the lack ‘of informa- 
tion concerning the corrected ‘degree of dissociation, and the introduction of 
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liquid potentials of uncertain. magnitude render ‘it difficult to make accurate 
€alculations from the measuréments. Boericke; who’ used ‘various 
concentrations of bromine ‘in solutions of potassium ‘bromide between — 
molal and tenth molal,: obtained values for the normal electrode potential 
which varied by: 0-008 volt: In this paper-the authors attempt to fix the 
value of the normal. ¢léctrode: potential within a few tenths of a’ millivolt. 
Potential measurements in potassium bromide solutions. aré first described - 
with experimental details, a definite bromine content being obtained by 
shaking ‘with successive portions of a. known solution of ‘bromine in carbon 
tetrachloride. ‘The results from these preliminary experiments show ¢on- 


“siderable variation, undoubtedly due in large measure to the liquid — 


which were neglected, and also to a magnification of errors - which enter 
into the determination of the concentration of potassium bromide. Owing 
to the difficulty of eliminating the hydrolysis of bromine, without at the same 
time. producing liquid. potentials of uncertain magnitude, another ‘series of 
measurements was made using solutions of hydrobromic acid instead of 


potassium bromide, and the ‘hydrogen electrode instead of the ‘normal — | 


calomel electrode. - Having found the dissociation constant of thetribromide 

used to be reliable,no attempt was made to fix the bromide concentration — 

by shaking with carbon tetrachloride solution, which was calculated from — 
the total bromine as determined experimentally. The free energy of dilution — 


of hydrobromic acid is ‘next dealt with, and measurements are described 


with the cell Hy, HBr, AgBr, Ag using three different concentrations of 


HBr: The corrected degrees of dissociation are shown to be identical with — 


those of hydrochloric acid. ‘Work was next undertaken on the distribution 
of bromine between water and carbon tetrachloride, and between aqueous 
hydrogen bromide and carbon tetrachloride. In order to obtain the 
potential of gaseous and liquid bromine, when that of molal aqueous bromine 
is known, the authors have investigated the partial vapour pressure ‘of 
‘bromine from solutions in carbon tetrachloride. The method adopted 
was a dynamical one, consisting in passing a known volume of air through 
the solution in a series of absorption vessels, and then determining iodo- 
metrically the amount of bromine evaporated. The vapour’ pressure was 
found to be proportional to the mol fraction in the latter phase. ‘The 


Br Br- He; $i =— 10872. 
Hy; E° = — 10661, 
Hus E° = — 10824. 


Ho. 


439. the Activities Two Typical Electrolytes. A. 
-Linhart. (Am. Chem. Soc., J. 89. pp. 2601-2605, Dec., 1917. }--Using the 

improved hydrogen electrode and calomel electrode orevicnsly described [see 
_ Abs. 821 (1918)] the author has measured the e.m.f.’s of combinations of the 
_ calomel electrode against a hydrogen electrode in solutions of hydrochloric 
acid varying in concentration from 0°01006 to 16°0 mols, per 1000 gm. of — 
water ; these measurements are then corrected to give the values of the e.m.f. 
when the hydrogen pressure is 1 atmo, From the results the activity 


products of (H*)(Cl') and the equilibrium constant are. cal- 


culated ; the values of the thermodynamic degree of dissociation are then 

“eompared with those previously obtained for potassium chloride (Linhart, _ 

Chem. Soc., J. 89. 618, 1917). Contrary: to assertions frequently. found 
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solution), whilst in concentrated solution the divergence is enormous. Nes 
In. a footnote calculations of the vapour-pressure data for aqueous. 


“solutions of hydrochloric acid at 25° are given, the calculations being based. 


on results obtained sach. — at phys. Chem. 


Electrochemical ‘of Nickel, A. Smits. A L. de. 


Bruyn, Akad, Amsterdam, Proc. .20. 8. pp. 894-408, 1918.)—In recent | 


years it has been shown in the Amsterdam Laboratory that one of the most 


characteristic properties of a metal is the velocity with which it assumes. 
electromotive equilibrium at a definite temperature and pressure. At the 
ordinary temperature and pressure this velocity is very small for the metal 
‘in the dry condition ; in contact with an electrolyte, however, the velocity 


is quite different, although complications are then caused by the appearance. 
of catalytic actions, both positive and negative. These catalytic actions. 
make the comparison of the behaviour: of different metals a difficult matter, 


Ae hes. shown: in the of, iron. immersed: in. different 


Some metals, however, assume ialeboed écheltibetomn very slowly in contact 
with an electrolyte, and nickel is one of these. With this metal, not only 
oxygen, but also hydrogen, acts as a negative catalyst, and the catalytic — 
effect is very pronounced. For example, when hydrogen ata pressure of 


- fatmo, is led through solution of nickel sulphate in which Ni electrodes. | 


are immersed, the equilibrium is disturbed either in the base or noble direction 


until the electron concentration of the ‘metal equilibrium becomes equal to 


- that of the hydrogen equilibrium in the electrolyte. It can be shown that 
in this case the p.d. of the Ni with respect to the electrolyte, not taking into. ~ 


account the Volta-effect, must become equal to the p.d. of the hydrogen — 


electrode: experimentally it. was found that practical equality of these two 
p.d.’s exists. 


It is shown by theoretical considerations that the unary -equilibriam 


potential for Ni is only to be expected in an atmosphere free from oxygen 


or hydrogen, or in a vacuum, and when a'solution of a nickel salt is used in 
which the hydrogen concentration is less than 10-* for a nickel ion con- 


centration of 1. Experiments made in accordance with these theoretical 
considerations gave —0°480 volt, with respect to the normal -calomel 


electrode, as the equilibrium potential, which value agrees entirely with that 
calculated by Wilsmore and also with that found by Schoch in an ex- 
periment in a vacuum. It is pointed out that in the many potential 
‘tTheasurements of Ni which have been carried out in the air or in a 


_ hydrogen atmosphere, the equilibrium potential of the unary Ni has not 


been measured, but rather the potential of a state of this metal which has 
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